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The plates of the present Decade were all drawn on stone by 
Mn H. Smith, at the office of the Survey, and printed by Mr. 
Mathews, the well known lithographer of Montreal. The Decade, 
like those which have preceded it, will be placed in the hands of 
respectable booksellers for sale at a moderate price ; and, judging 
from the demand for the first one issued, there is good reason to 
believe that the whole edition of two thousand copies will be 
ultimately disposed of, and that the work will repay the expenses 
of publication. 



W. E. LOGAN. 
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PREFACE. 



The following Decade contains descriptions of all the Crinoids of 
the Lower Silarian rocks of Canada, of which specimens have been 
procured in such a state of preservation as to admit of their being 
characterized. Of these, five belong to the Chazy limestone, and 
the remainder to the Birdseye, Black Biver, Trenton, and Hudson 
Biver formations. Altogether we have about fifty species, including 
several which have been as yet recognized by their columns only. 

Of the thirteen genera to which I have referred these species 
two, Rhodocrinus (Miller,) and Glyptocriwus (Hall), occur in the 
Silurian rocks of Europe, but none of the species are common to 
both sides of the Atlantic. Five of the genera, Heterocrinusj 
GlyptocrinuSf DendrocrintiSj Lecanocrinus^ and Rhodocrinus^ have been 
found in the State of New York, the first two in the Lower Silurian 
and the last three in the Upper Silurian. None of the other eight 
genera have been noticed as occurring out of Canada, although it is 
highly probable that some, if not all of them, will, in course of time, 
be discovered in the Silurian rocks of the adjacent countries. 

The most remarkable species is the one to which we have given 
the name of Blastoidocrinus carchariadens. This fossil, by the 
structure of its ventral sur&ce, is closely allied to PefUremiteSf the 
typical genus of the order Blastoidese, while the arrangement of the 
plates in the walls of the lower part of the body, so far as it can 
be made out fi'om the imperfect specimens that have been collected, 
seems to connect it with the Crinoideae. The species is interesting, 
as it shews us that the organization peculiar to the Blastoideae, 
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heretofore not known in rocks of a more ancient date than those 
of the higher portions of Upper Silurian, made its appearance or 
existed in the Lower Silurian period. 

In order to render the work more useful to the student I have 
given an introductory section, containing a short account of the 
history and structure of the Crinoideae. 

E. BILLINGS. 



CANADIAJ^ ORGANIC REMAINS. 



On the Crinoide^ of the Lower Silurian Rocks of Canada. By 
E. Billings, F.G.S. 

SECTION L 
HISTORY AND STRUCTURE OF THE CRINOIDEiE. 

Among the various animal forms that lie entombed in the fossil- 
iferous portion of the earth's crust, none have attracted a greater 
amount of attention than the Lily Encrinites, or Crinoids, — that 
group of organic remains to which the following memoir is devoted. 
Their great abundance in many of the geological formations, the 
remarkable shapes of the separated fragments of the skeleton, and 
the peculiar flower-like form of the perfect specimens, must have in 
all ages excited the curiosity of those whose tastes led them to take 
an interest in the varied objects of nature ; yet it is only within the 
last century and a half that the first correct ideas concerning their 
characters began to dawn upon the human understanding. Dr. 
Mantel informs us that the circular perforated joints of the column 
occur in the tumuli of the ancient Britons, under such circum- 
stances as to render it quite certain that our forefathers used them 
for ornamental purposes, and perhaps as objects of veneration in 
some way connected with the rites of the druidic religion. We 
have no reason however to believe that they were at that time 
supposed to be of animal origin. In more recent times they were 
called, by the peasantry, "fairy-stones," "St. Cuthbert's beads," 
"screw-stones," or "pulley-stones"; and in Germany, ^^ Rosenkranz" 
«rcme," rosary-beads ;" " flw7i7ic»/Ame;ien," giant's tears ; or ^^Raeder- 
steine,^^ wheel-stones ; — some of these names having been suggested 
by their form and others originating in the superstitions of earlier 
ages. 

It appears that the earliest publication in which has been found 
any allusion to the Crinoideae is a book written in 1558 by Agricola, 
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the ingenious German miner who taught that petrifactions were not 
the remains of things which once had an actual existence as living 
creatures, but simply the shapes of animals generated in the solid 
rock by some material principle rendered active by the subterranean 
heat. Entertaining such views, he could not be expected to contri- 
bute any important assistance in determining the true characters of 
fossils which bore no resemblance to any animal then known. 
From several passages which occur in the writings of this author 
it seems that, previously to his time, naturalists had given to the 
different parts of the skeletons of the Orinoids, such as the joints 
of the stalk or the flower-shaped body, the names of " Trochites^^ 
*^ EntrochtiSy^^ and ^^ Encrinus^^^ the latter giving origin to the term 
** Encrinite," afterwards used as a general designation for the whole 
order. Agricola bestowed the name of Pentacrinus upon the bodies 
of that species now so well known as Encriniis mortUiformis^ applying 
it not to the whole of the cup, but to specimens which had lost the 
arms. The separated joints of the pentagonal column, which are 
somewhat like a five-rayed star, he called Astroites or Asteria. It is 
scarcely necessary to add that he did not believe them to be animal 
remains* 

Soon after the time of Agricola the nature of crinoidal remains 
became a subject of much discussion, and exercised greatly the 
speculative faculties of a host of writers who were more or less 
interested in settling the grand problem, — whether or not fossils 
were of animal origin. For nearly two centuries many of those 
who placed any confidence whatever in the afi&rmative of the 
question still regarded the Crinoids as fossil plants, and contended 
tiiat the body with its branching arms was the root ; others thought 
tiiat the jointed stalks were the petrified vertebral columns of fishes; 
while some compared them to the siphuncles of Orthoceratites. 
It was not until 1719 that one Rosinus published the opinion that 
the Crinoids were the remains of animals closely allied to the Star- 
fishes, and endeavored to shew that they were provided with a stalk, 
notwithstanding their animal nature. When it is taken into consi- 
deration that at that time no living creature with a structure at all 
resembling the organism suggested by Bosinus was known, it is 
clear that such a view must have appeared quite extraordinary to 
most of the naturalists of the age. A correct theory however often 
precedes its confirmation, and forty-two years afterwards, or in 1761, 
a living encrinite, the Pentacrinus cwput^Medmce^ was drawn up from 
the bottom of the sea with all its parts constructed exactly in 
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accordance with the ideas of Rosinus. From the date of this 
discovery it may be said that the animal origin of the fossil Crinoids 
was perfectly well established; but no advance was made towards 
their classification, upon principles deduced from the relations of the 
difterent parts of the skeleton, until 1821, when Miller published 
his work, "The Natural History of the Crinoideae."* 

In this work Miller shews that the calcareous plates which 
constitute the frame of an encrinite have a quinquepartite arrange- 
ment, or consist of five similar sets of plates, which, when spread 
out in a plane with the base of the cup for a centre, assume the form 
of a star with five rays. He also pointed out how the genera could 
be founded upon the various modifications of these rays and upon 
the number and position of the other plates, such as the sub-radials 
and inter-radials. Up to the present time scarcely any improvement 
has been made upon the generic system of Miller. The nomencla- 
ture devised by him however for the different plates has been found 
inconvenient, and others much more useful in application have been 
substituted. The rules for the construction and determination of 
genera used by all subsequent authors are essentially those of Miller, 
and to him, therefore, belongs the credit of having first correctly 
analyzed the skeleton of the Crinoideae. 

In June, 1835, the famous discovery of Thompson, that, in the 
young state, the Comatidm so abundant in some of the existing seas 
are true Crinoids, w^us communicated to the Royal Society .t In that 
paper it was shewn that, at certain seasons of the year, the grooves 
in the pinnulae of the rays of Comdtula Europ^m are filled with eggs 
to such an extent that the soft skin which covers the furrow becomes 
greatly distended, and that shortly afterwards the eggs are discharged 
and myriads of them distributed about upon sea-weeds, shells, and 
other marine objeds. At first a short, thick stalk, supporting a 
small, club-shaped head, which exhibits only obscure indications of 
arms, springs from the deposited egg ; but soon the stalk increases 
in length, the arms are unfolded, and a perfect Crinoid is thus 
produced from the egg of a Comattda. The form and structure so 



* A Natural History of the Grinoidea or Lily-shaped Animals, with observations on 
the genera jisterta^ EurydUj Comaiula and Marsupitea, 4to. 60 colored plates. By 
J. S. MiLLSB, A.L.9. Bristol, 1821. 

t Memoir on the Star-fish of the genns Comaiula^ demonstrative of the PentacrinuB 
EuroptBus^ being the young of our Indigenous Species. By John V. Thompson, F.L.S., 
Deputy Inspector-General of Hospitals. Communicated by Sir James McGrigor, F.R.S. 
Edinburgh New Philosophical Journal, yolume zx., page 295. 
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much resembles the large West Indian PentacrintiSj that it was for 
several years thought to be a distinct species of that genus, and was 
in consequence called Pentacrinus Europams. When further advanced 
the head, having assumed the form of a Comatula^ separates from 
the stalk, and during the remainder of its life moves about through 
the ocean. As the highly important paper in which this wonderful 
fact was communicated to the world ought to be in the hands of 
every student of geology, and as also it is difficult to procure, I have 
published it entire, with copies of all the original figures, at the end 
of this Decade. 

The next publication in which any great advance in the knowledge 
of the anatomy of the Crinoideae was made appeared, in 1841, in the 
" Transactions of the Royal Academy of Sciences of Berlin." It was 
a paper entitled, *' On the Structure of Pentacrinus caput-Medusa,^^* 
containing the observations made by the late Professor J. Miiller 
while dissecting a specimen which had been captured in the West 
Indian seas and preserved in spirits. In this memoir Prof. Miiller 
shewed that the grooves which extend from the mouth along the 
ventral surface to the bases of the arms, and are thence continued 
upon the arms to their extremities, are true ambulacra, closely allied 
to those of the Star-fishes. He also greatly improved the nomen- 
clature of the different portions of the skeleton. 

In 1854 MM. L. DeKoninck and H. LeHon issued an admirable 
work, entitled " Researches on the Crinoids of the Carboniferous 
Formation of Belgium,"t in which these excellent palaeontologists 
give a most able review of the whole subject of the skeleton and 
classification of these fossils. They have improved the nomen- 
clature, until it is now nearly perfect ; and they also devised an 
ingenious formula, by the use of which all the leading characters of 
a genus can be expressed by a few words and figures. I shall make 
an application of this formula to all the Canadian genera. The 
work besides includes a catalogue giving the title, date of publication 
and author's name of every book or pamphlet known to contain any 
description or allusion to the Crinoids from the time of Agricola, in 
1558, up to the year 1854. There are upwards of three hundred 



• Uber den Bau des Pentacrinus caput-Medusa, {Ahhandlungen der Koniglichen 
Academic der Wisenschafften zu Berlin^ 1841, page 1*7*7.) 

t Recherches sur les Crinoides du Terrain Carbonifere de la Belgique. Par L. 
DeKoninck et H. LeHon, suivies d'ane notice sur le genere Woodocrinus, BrozeUes, 
1854. 
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difierent works noticed ; and to collect so great a mass of authority 
must have cost a vast amount of labor. 

The above are the most important works containing information 
relative to the structure of the Crinoideae founded upon the per- 
sonal observations of the authors. The list of books, or periodicals 
with articles or papers describing new species or genera, is too 
extensive to be given in this place ; and I shall therefore now 
proceed to notice in detail the different portions of the skeleton of 
the Crinoids, and to explain the meaning of the technical terms used 
in the subsequent portion of this memoir. 

I. The Column or Stalk. 

The column usually consists of a long and slender cylindrical stalk, 
composed of numerous short joints, so closely articulated together, 
that, during the life of the animal, it must have possessed a very 
considerable amount of flexibility. It seems probable that in species 
where the joints are alternately large and small, as in Glypfocrinus, 
there was a greater degree of pliancy than in those instances where 
it is formed of thin, equally large circular plates, as in the lower 
part of the appendage in Rhodocrinus pyriformis. In the Corniferous 
limestone smooth round columns one inch in thickness are often 
found, and these are so firmly constructed, that they must have stood 
upright, supporting the body of the Crinoid, as upon the top of a 
pillar. The columns are either pentagonal throughout their whole 
length, or pentagonal in one part and round in another, or altogether 
round and smooth. In all the species they are perforated from top 
to bottom by a small central canal, which is also either circular or 
pentagonal. This canal no doubt served the purpose of conveying 
the nourishment from the interior of the body to every part of 
the column, by which its growth was provided for. In nearly all 
Crinoids the lower extremity of the column was attached to the 
bottom of the sea or some other solid object, such as pieces of 
floating timber, either by a number of branching rootlets, as in 
Khodocrinm pyriformis, or by a broad, solid base, as in Cleiocrinus 
regius. I think however that certain Lower Silurian species were 
free, and moved about through the water, dragging their columns 
after them. I have seen at least a hundred columns of Glyptocrinns 
ramulosus with the lower part preserved, and could never discover 
any signs of an attachment. In this species the column at the upper 
end is often half an inch in thickness, and it tapers gradually to half 
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a line at the lower extremity, a short piece of which, when found 
perfect, is always closely curled up, like a miniature coil of rope. 
I think also that sometimes the attached species had their columns 
broken off by some accident, and that the animal lived long after- 
wards free, but with a portion still connected with the body. I 
have seen specimens of Itkodocrinus pyrifortnis with from six to ten 
inches of the column attached to the base of the cup, with the 
terminal joint where the fracture occurred rounded, and the alimen- 
tary canal closed, or, as it were, healed up. There does not appear 
to be any way of accounting for this condition of the column, unless 
upon the above supposition. . 

The species of the genus Comatula now living, all of which are 
true Crinoids, are attached while young, but free in the adult state. 
The invaluable observations of Thompson on this genus will, as 
already stated, be found at the end of this Decade. The Marmpita 
of the Chalk which have no column were also free Crinoids. 

II. Side-arms or Cirri. 

The side-arms or cirri are long, slender-jointed appendages, 
attached to the column, the purpose of which does not appear to 
be well understood. They have not yet been found on any of the 
Lower Silurian species. Some of them are represented in the 
figures given at the end of this Decade, in the article upon 
Comatula. 

III. The Basal Plates. 

The base of the cup consists of a set of plates arranged in a circle 
on the top of the column, and in some species where they are large 
constitutes a saucernshaped support for the viscera, to the centre of 
the bottom of which support the column is attached. This part of the 
skeleton has usually been called the pelvis. In nearly all the Lower 
Silurian species there are five basal plates ; in the Upper Silurian, 
species with three or four are not uncommon ; while in the Devonian 
those with five plates are comparatively rare. 

rV. The Sulnradial Plates. 

These are always five, and constitute a row resting upon the 
upper edges of the basals. They occur in the genera Pakeocrinusy 
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Dendrocrinm^ Porocrinusj Carabocrinus^ Rkodocrintis^ and others. In 
Glyptocrirmsj Heterocrinus^ Thysanocrinusy Hyhocrinusj and Cleiocrinu^y 
there are no sub-radials, the rays springing immediately from the 
basals. 

V. The Rays and Radial Plates. 

In all Crinoids there are five rays, the lower plates or extremities 
of which are included in the structure of the cup and form part of 
the shell, while the upper portions are prolonged above the body, 
and constitute the arms, which are generally free and more or less 
branched. In Rhodecrinus and Glyptocrinus each ray consists at 
first of a single series of three plates, sometimes called the primary 
radials or simply the radials; it then divides into two series, called 
the secondary radials. In these two genera the primary and secon- 
dary radials enter into the composition of the cup. In Glyptocrinus 
the first or lowest primary radials rest upon the upper edges of the 
basal plates, alternating so that each ray is supported by the conti- 
guous sides of two of the basals. In Rhodocrinus there is a series 
of sub-radials between the basals and primary radials. In such 
genera as Palceocrinusy Carabocrinusy Dendrocrinus, and Porocrinus^ the 
first primary radial only is included in the walls of the cup, but the 
second plate and all above it are free. In the very remarkable 
genus Cleiocrinus the primary, secondary, tertiary, quaternary and 
quinary rays are all firmly connected together, the free arms com- 
mencing with the sixth or seventh division. 

The student will find many other modifications of the radial 
system of the Crinoideae by consulting the works of various palaeon- 
tologists ; but the above are the more common ones, and those most 
prevalent in the Lower Silurian of Canada. 

VI. The Intcr-radials. 

The divisional space between two rays is called an inter-radius ; 
and as there are five rays, there must be of course an equal number 
of inter-radiL Four of these are always of equal size, and are called 
the "regular inter-radii," and when they contain plates these are 
designated the "regular inter-radials." The fifth is larger than 
either of the other four, and is called the "azygos inter-radius," fron* 
the Greek azugos^ " unyoked," or " not paired." The plates in thig 
inter-radius are called the azygos inter-radials. In most works the 
" azygos inter-radials" are termed "anal plates," but as they are 
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not anal plates, I think another name preferable. The azygon inter' 
radiab always mark the anterior side of the animal, or that side 
towards which the mouth is most approximated. The posterior side 
is directly opposite, and indicated by the azygos ray. There are 
thus in every Crinoid two pairs of rays, the right and the left, and 
an odd or azygos ray. There are also two pairs of inter-radii, the 
right and left pairs, and an odd one, which is the azygos or anterior 
inter-radius. When a Crinoid is placed with its anterior side 
towards the observer, the left anterior ray is opposite his right 
hand and the right anterior ray opposite his left. Such genera as 
Glyptocrintis and Rhodocrinus have both regular and azygos inter- 
li^ials, but PaliBocrimis, Carabocrinus and others of a similar struc- 
ture, have only the latter. 

VII. The Mouthy the Ambulacral Grooves, and Amhvlacral Orifices. 

The space on the upper part of the body surrounded by the arms 
is called the ventral surface, and, by some authors, the vault. It is 
covered with plates, which are usually smaller than those of the 
walls of the cup, and disposed without any observable order. 
The mouth is a circular or oval aperture, situated either in the 
centre of the vault or between the centre and the margin of the cup, 
towards the anterior side or below the margin in the side. It 
sometimes consists of a tube called the " proboscis," which rises 
from two or three lines to more than an inch above the surface. 
In some species, such as Caryocrinus omatus (Say), it is closed by a 
valvular apparatus consisting of five or six small triangular plates. 
In Pentacrinus caput-Medusce there is a central orifice, and, proceed- 
ing from it, five ambulacral grooves on the surface of the vault, 
which radiate outwards and divide into ten before reaching the 
margin. The ten grooves proceed straight to the bases of the 
ten secondary rays or free arms, and are continued upon them to 
their extremities. The main grooves send out branches to all the 
divisions of the arms and to leach of the pinnulae. The grooves 
throughout their whole length are covered over with a soft skin, 
through which there are numerous minute circular perforations 
arranged in two rows, one along each side of the groove. These 
orifices are supposed to be passages for the fluid which serves to 
extend or retract a set of small sucking feet which are visible on the 
outside, one over each orifice. The margins of the grooves are 
bordered by small erect moveable plates, which extend along the 
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sidea like a fence of minute palings. These are the " marginal plates 
of the amhulacral grooves." 




figure 1. Diagram of the restral surface of Pintatrinut capat-Meduia. The 
ceotral orifice ia sappoaed to be the moutli ; the other, the anna. One of 
the groovea is repreaented aa being cloeed over bj tbe marina] plates. 

The grooves Me covered passages, along which are conveyed from 
the interior of the body to the arms and pinnolse a Dumber of 
tubular vessels whose functions appear to be of great importance ia 
the physiology of the Crinoids. As the eggs from which the young 
are produced are developed in the pinnulje, no doubt there must be 
an organ of some kind connected with their generation which 
communicates with the viscera of the animal by passing along the 
grooves- Another set of vessels are the aquiferous canals, consisting 
of long, slender tubes, for the conveyance of the fluid by which tbe 
sucking feet of the arms and pinnule are extended or retracted. 
To these must be added the blood-vessels, nervous filaments, and 
muscles. Traces only of these have been actually observed, but the 
almost perfect identity in structure between the ambulacra of tbe 
Crinoids and those of the Star-fishes, in which it is well known that 
such organs do exist, renders it quite certain that the former as well 
as the latter are provided with a full set of ambulacral vessels. 

In many of the extinct species of Crinoids, although the arms and 
pinnulas are grooved, yet there are no grooves leading from the 
bases of the arms to the month ; and it therefore becomes probable 
that the ambulacral vessels of the arms and pinnula; do not enter 
the body through that orifice. Indeed in a great many species, as 
the mouth is situated in the top of a tube which is sometimes longer 
than the arms and rises above them, it seems impossible that they 
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could gain scce« to the ioterior by that route. Accordingly a more 
direct passage is provided. In a great many species whicli have do 
calycinal grooves there is an aperture at the base of each arm in 
which the groove of the arm terminates. I think that in such 
species the ambulacral vessels, after descending from the extremity 
of the arms to the bases of the arms, pass directly into the body 
through these apertures. I have therefore, in Decade III., proposed 
to call these the " tmbulacral orijicts" 

The genera in which they are most conspicuous are Actinocrinm, 
Rhodocrinus, and Flntycrima, but there is abundant evidence of their 
presence in a great many other genera. The subject of these 
orifices requires a good deal of investigation, as there appear to be 
many important modifications upon which our Canadian specimens 
throw 00 light. In fact all our Lower Silurian species are in such 
a bad state of preservation, that many years must elapse before the 
whole of their characters can be worked out. The principal varia- 
tions in the position of these orifices exhibited by different of the 
Crinoids, are the following: — 

1. Crinoids with the ambulacra continued from the base of the 
arms over the ventral surface to the mouth — no ambulacral orifices 
distinct from the mouth, — Comatuh,, Penlacrimu, FaicBocrinus. 

2. Crinoids with the ambulacra continued from the bases of the 
arms to a single ambulacral orifice in or near the centre — ^the mouth 
on one side — Spharocrinua, CrotahcTiHta, Palieocnrna, Carabocrinus. 

3. Crinoids with an ambulacral orifice at the base of each arm, 
the mouth either central or between the centre and one side. 

The following figures exhibit some examples of the variations 
in the position of the mouth and ambulacral orifices in different 
species : — 






Tit-t. Hs- 3- FiS' «■ 

Fignre 2. TIew of the Tentral sarface of Spharoeriaut geomelriau (Goldfuu gp.). 
SI, the month. 
" 3. Ventral eurface of Skodoaritua ttrut. m, the mouth. 
" i. CrotalocriKtu. (From Sir B. I. Uuohiron's aUvria, 1st e^Uon, p. 319.) 
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In S. geometrictu the space on the ventral surface surrounded by 
the arms is proportionally much smaller than it is in most other 
species. The arms stand in a circle which is one half the diameter 
of the cup. In the centre of this circular space there appears to 
have been no large plates. The arms are not placed on the edges 
of the primary radials^ but near the centres of the plates, which 
have at the point of attachment of the arm in each a small perfo- 
ration, supposed to be a passage for the brachial muscles. From 
these points shallow grooves proceed to the open space in the 
centre. The mouth is situated on one side, between two of tha 
arms, as represented in figure 2, m. 

In Rhodocrinus there are no grooves upon the ventral surface, and 
the mouth is at one side, between two of the arms (see figure 3, m). 
The ambulacral vessels must therefore have passed directly into 
the interior through orifices at the bases of the arms. 

In Crotalocrinus the mouth appears to be central, and provided 
with an apparatus of small plates by which it could be opened or 
closed. The ambulacral grooves radiate from it, and divide twice 
or oftener before reaching the bases of the arms. There must be 
therefore at least twenty arms, one for each branch of the grooves. 
The grooves are provided with marginal plates, which are repre- 
sented in the figure closed down, those of one side of the groove 
interlocking with those on the other side, and thus forming a roof- 
like covering over the ambulacral vessels. 



SECTION II. 



CRINOIDEiB OF THE CHAZY LIMESTONE. 

The lower part of the Chazy group consists of sandstonPeA, shales, 
and impure calcareous rocks, and the upper part of limestone, m' 
general thick-bedded and densely crowded with organic remains. 
Some of the strata of this limestone are, composed almost eniarely 
of RhynconeUa plena^ others of several uhdescribed species of Onhi^ 
while many of them are little else than compact masses of the 
comminuted remains of Cystideans and Crinoidi;. 

B 
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There are at the present time known to be eleven species of 
Crinoids in this formation, and of these five will be characterized in 
the following pages ; but of the other six we have as yet only the 
columns and some of the detached plates. Although we cannot 
determine the genera of these six species, yet it is quite certain that 
they are different, not only from those hereinafter described, but 
also from each other. None of the species are clearly identical 
with any that occur in either the Black River or the Trenton 
limestones, although one, Hybocrinus pristintis, is closely allied to 
H. tumidus^ and may perhaps be a variety thereof. 

The Crinoids and Cystideans of the Chazy appear to have been 
confined to a comparatively small area of the Silurian ocean. The 
grey limestone in which they occur is exposed in numerous localities 
on the islands of Montreal, Jesus, and Bizard, and in that tract of 
Silurian country which lies between the Ottawa and St. Lawrence 
rivers. It also extends froni the island of Montreal southerly to the 
neighbourhood of Lake Champlain, and is largely exposed at the 
village of Chazy, the typical locality of the formation. This part 
of the formation has not been identified west of Kingston, nor so far 
east as Three Rivers. It lies therefore altogether within an area 
of about two hundred miles in length by one hundred in breadth. 
Outside of this area none of the Chazy Crinoids or Cystideans have 
been discovered. 

Although for practical purposes it is most useful to treat of the 
Chazy as a formation distinct from that of the Birdseye and Black 
River limestone, yet the two deposits are most closely connected 
zoologically, since we find that, out of seventy-five species, about 
twenty, or more than one fourth, are common to both. 

BlASTOIDOCRINUS CARCHARIiEDENS, BillillgS. 

Plate I. Figures la. In. 

Description. — Although the remains of the somewhat extraordinary 
species for which the above name is proposed are exceedingly 
abundant in the Chazy Limestone, and have for a long time attracted 
the attention of geologists, yet no specimens have been collected 
sufficiently perfect to enable us to make out the arrangement of all 
the parts. Indeed, so remarkable is the form of the principal plates, 
and so unlike any other fossils known in the Lower Silurian rocks, 
that, until very recently, no one has succeeded in shewing how they 
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could be brought together at all iu such a manner as to constitute 
an organic structure. By several fortunate discoveries, however, of 
fragments of the body, with some of the plates still occupying their 
natural position, we are now in possession of data by which the 
more important details can be demonstrated, and no doubt other 
specimens will in course of time be found to supply the remainder. 

The remains of this species most usually occur in an extremely 
comminuted state, and in such abundance that in many localities 
they constitute almost the whole of the ingredients of beds of solid 
rocks, of from six inches to three feet in thiciiness. Very frequently, 
where the rock has been long exposed to the action of the atmos- 
phere, the large unbroken plates are weathered out and displayed in 
strong relief upon the surfaces of the strata ; and as they are easily 
recognized and strictly characteristic of the Chazy limestone, they 
constitute a most valuable and safe guide to the explorer in tracing 
out the distribution of the formation, or in determining the age of 
isolated patches where other fossils may be absent, or where the test 
of superposition cannot be made available. 

The form of these large plates is nearly triangular, two of the 
sides being straight or gently curved outwards, and the third more 
or less strongly arched inwards. This last mentioned side, when the 
plate is in its natural position in the perfect cup, is the lower side, 
and the angle immediately opposite to it the apex. The plates are 
not flat, but have a concavity extending from the apex downwards, 
being the deepest at the base, thus giving a form somewhat like that 
of an ordinary shoe-lifter. The length of the base measured in a 
straight line between the two lower angles, and, without following 
the curvature, is, in a specimen of the average size, about ten lines ; 
the length of the other two sides, when compared with the base, is 
either equal to it or a little greater. The surface is ornamented with 
fine straight parallel strias, from six to ten in the width of a line, and 
running in a direction from the base upwards. When the specimens 
are a little worn these strias are obliterated, and the surface is then 
smooth or granular. The concave side of the plate is the outer side. 

The specimen represented by figures U', Ik and 1/, Plate I., shews 
that the upper or ventral surface of the perfect fossil is divided into 
five equal portions by five rays or pseudambulacra, which radiate 
from the centre outwards, and that the place of the triangular plates 
above described is in the angles between the rays. There are thus 
five of these plates in the skeleton of each individual. Tlie rays 
consist of two rows of narrow, elongated plates, placed transversely, 
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and which appear to be the homolognes of the ambalacral plates of 
the r&jB in the genus Fentremite*. The width of the raya Dear the 
centre is two lines, and there are four of the Email traasrerse or 
ambulacral ossicula in the length of one line. The specimen does 
not shew the centre of the ventral surface, so that we cannot deter- 
mine whether the mouth was situated there or not. In order to 
exhibit the analogy or affinity between this genus and PeatremiUt, I 
have bad the following figures prepared i — 





Flgnrs fi. The ventral snr&ce of PtntmnUu pyri/ormit (8*7). d, the (teltoid 
plates, extending only bulf the length of the peeudambuUcn. 
" C. The Tcntral Burfaco of Blailoidocrinvl caTchariadmt. d, the deltoid 
plateB, eztendiDg the whole length of the pBendambulacra. The 
unshaded space in the centre if most probsblj the place of the 
month. 





Fignte T. Side tIbw of P. pyrifitrmit. 

" e. Tb« lune, but wiUt tbe deltoid. p1hte» extended to the exteemitiM of 
the paeadambnlacra, as in £. cvthariadtnt. 

From the above figures it appears quite probable that the large 
triangular plates of this species are the exact homologues of the 
deltoid plates of the Pentremitet. If we imagine a psntremite with 
its deltoids so greatly developed that Hxey would occupy the whota 
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of the spaces betwieen the pseudambulacra, the structure would be 
exactly that of the upper surface of Blastoidocrinus. 

From another specimen it appears that there are at least three ^ 
if not four or five, basal plates, and their form is remarkable, as 
they do not rest upon the upper surface of the upper joint of the 
column, as in the ordinary Crinoids, but have their inner edges 
turned upwards into the body of the cup, leaving a circular aperture 
in the bottom through which the column actually penetrates into 
tile interior, nearly if not quite to the top of the visceral eavity. 
This is so extraordinary a structure that scarcely any palaeontologist 
at all well acquainted with the organization of the Crinoideae could 
be brought to believe it without personal inspection of the proofs. 
The two specimens in which the evidence is exhibited were 
discovered in two difierent localities. That represented by figures 
It, \k and 1/, I found in a wall about half a mile west of the village 
of St. Laurent, on the island of Montreal ; the other, figure Im, in 
a quarry five or six miles east of the village. It is quite clear that 
they are not portions of the same individual. The St. Laurent 
specimen is part of an individual split in two from top to bottom, 
and exposing the interior exactly where the column should be found, 
if it penetrate through the base to the upper part of the visceral 
cavity, as above supposed. Such is its position in the specimen, as 
shewn in figure Ih I at first thought that this might be the result 
of some accident ; but having soon afterwards found the specimen 
represented by figures \m and Iti, where a piece of the column is seen 
penetrating through the base, I believe it to be the natural arrange- 
ment. The column is round, with an alimentary canal so small that 
often the detached joints seem to have no central perforation. I 
iave seen it however distinctly in a great many specimens. The 
flat faces of the separate joints exhibit strong radiating striae. 
Thickness of column, two lines ; and of the joints, from one fourth 
to half a line. 

We often find associated with the remains of B. carcharicedensmme 
small fossils which appear to be the joints of a pentagonal crinoidal 
column. I have represented several of these by figures lo, Ip, 1*, 
plate 1. They have five concave sides, and usually one end \t 
rounded (see figure 1«), and the other generally flat, with five deep 
grooves radiating from the centre to the angles. In some specimens 
both ends are rounded ; in many there is no central perforation, but 
in others there is. These are certainly crinoidal remains, but we 
ha(ve no means of shewing to what species or genus they belong. 
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Explanation of Fiourm. Plati I. 

Figures lo-lA. Deltoid plates of B, carchariadtni. 

*' It. Side Tiew of a specimen which has three of the rays partly preserved. 
" 1^. The same, seen from abore. 

" 1/. Vertical section, shewing the position of the column In the interior. 
'' Im. Fragment of the base, shewing the manner in which the column 

penetrates into the visceral cavitj. 
" In. Under side of Im. 

" lo-l«. Small pentagonal crinoidal remains found associated with B, 

carchariadens. 

Locality and formation. — Caughnawaga, Island of Montreal, Isle 
Jesus, Isle Bizard. Chazy limestone. 



Pachyocrinus crassibasalis, Billings. 

Plate I. Figures 3a, 3i. 

Description. — Of the species for which the above name is proposed 
no perfect specimen has been found, and yet we have sufficient to 
shew that it belongs to a new genus. There are five small penta- 
gonal basal plates concealed within the cavity for the attachment 
of the column. Above these and alternating with them are five 
very large and thick plates, which may be either sub-radials or 
first-radials. The lower portions of these plates are curved under 
the body, so as to constitute a broad, rounded or concave bottom to 
the cup, which has a width of nine lines at a height of about two 
lines. At this level the cup is broken off in the only specimen 
discovered, and we have no means of determining what was the 
structure above. There are no other Crinoids in the Lower Silurian 
rocks with a base like this, for although in the genus Rhodocrimu 
some of the species have a concave bottom, yet the sub-radial plates 
are always small and thin. It is true that mere difference in the size 
of organs or portions of an organic structure is not always of generic 
value; yet, where it is so extremely great as it is between the 
sub-radials of Rhodocrinm and the second series of this species, it is 
generally found that other differences exist sufficient to warrant a 
separation of the species in which such differences occur into distinct 
genera. I am inclined to believe, therefore, that when perfect spe- 
cimens are found they will shew that this is a new genus. 

EXPLAVATION Of FlOUBKS. PlATI I. 

Figure 3a. View of the base of the specimen. 
" 36. Side view of the same. 

Locality and formation. — Two miles north of Montreal, in the 
Chazy limestone. 
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Gentis Hybocrinus, Billings. 

(Htboorxnub, Report Geological Survey of Canada, 1856, page 274.) 

FOBMTTLI. : 

Basal plates, 5. I Azjgos inter-radials, 2. 

Radial plates, IX 5* I Regular inter-radials, 0. 




Pigure 9. 
Figure 9. Diagram of the structure of the cup of the genus Hybocrinue, 

Generic characters. — Cup, globular or pyriform, more protuberant 
upon one side than on the other, composed of &ve basal, five radial, 
and two azygos plates. The five basal plates are pentagonal, and 
alternating above them is a row consisting of one large azygos plate 
and four of the radials. The large azygos plate supports upon its 
upper right-hand sloping edge the second small azygos, and on the 
left the fifth radial. The arms in all the species that have yet been 
discovered are undivided, and each is composed of a single series of 
joints. The column is round and short. The generic name is 
derived from the Greek hubos (bent outwards or hump-backed). 

Hybocrinus pristinus, Billings. 
Plate I. Figure 2a. 

Description. — ^This little species is usually about three lines in 
height and four lines in width, measured across the cup from the 
posterior to the anterior side. The anterior side is very protuberant, 
and the plates, although they appear smooth to the naked eye, yet, 
when a little magnified, are seen to be covered with small irregular 
tubercles. The arms are single and somewhat narrowly rounded on 
the back, the joints about one line in length. The column is round, 
half a line in thickness, and composed of joints which are, as far as 

NoTK. — ^In the expression radial plates, 1X5, the figure 1 indicates the number of 
plates in each primary ray, and the figure 5 the number of rays. In the diagram the 
shaded plates are the azygos inter-radials. 
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known, of an uniform size, there being ob an average about ten in 
the length of two linei. 

This species so closely resembles H. tvmdut of the Trenton lime- 
stone, that I have had much doubt as to the propriety of separating 
it therefrom. The only differences that I can perceive are, that it is 
always smaller than the Trenton form, the plates more coarsely 
granulated under the lens, and not so convex in their centres. 
The column does not taper so rapidly, and it is composed of joints 
which are thicker in proportion. In a well-preserved specimen of 
H. twnidus the column exhibits from eight to ten joints in the length 
of one line, whereas in H. prltlinut there are only five. Under these 
circumstances I have thought it best to distinguish the Chazy speci- 
mens by a separate name for the present. 

Locality and^>rmation. — Detached plates are rather common in the 
Chazy limestone at Csughnawaga, and at various localities on the 
Islands of Montreal, Jesus and Bizard ; also in the front part of the 
Township of Hawkesbury. Perfect specimens are rare. 



Genta Fal^ockinus, Billings. 

FOBVDLA : 

B*mI pUte*, G. I Aijgoa inter-radi&Ii, 1-3. 

Sub-ndial plat«i, S. BcgaUr iiUer-radiats, D. 

Radtd plstet, IXG. | Oftlfcinal Mubalun, G. 




Generic characters. — Cup, oval or pyriform, composed of five pen- 
tagonal basal plates, alternating above which are four hexagonal and 
one heptagonal sub-radial plates, and above these five radials bearing 
the free arms. The heptagonal sub-radial supports upon its trun- 
cated summit one, two, or three small azygos inter-radials. The rays 
are slender, and free from the second joint inclusive. There are five 
ealycinal ambulaeral grooves radiating from the centre of the abdo- 
minal surface to the basea of the arms, where there appear to be 
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also five small orifices leading to the interior. The mouth is pro- 
bably situated near the margin, at the azygos inter-radius. Column, 
either round or pentagonal. 

This genus belongs to that group of the Crinoideae which includes 
such genera as Cyathocrinusj PoteriocrinuSf DendrocrinusBnd Parocrinusy 
to all of which it is closely allied in structure, but differs in the 
presence of calycinal ambulacral furrows. 



Pal^ockinus stoiatus, Billings. 
Plate I. Figures da^ 5b. 

Description. — Cup, oval, gradually expanding from a small base to 
the width of five lines at the margin of a specimen seven lines high. 
The plates are depressed convex, and have a BmsXl round tubercle in 
the centre. They are also beautifully ornamented with radiating 
striae or somewhat sharp,[elevated ridges. One of these extends from 
the centre of each plate to the middle of each edge, and, crossing the 
suture at right angles, proceeds straight to the centre of the conti- 
guous plate. Parallel with these principal ridges are four or five 
other shorter ones, also crossing the suture at right angles. Those 
nearest the principal ridge are the longest, and the length gradually 
decreases towards the angles. Where the ridges cross the suture, 
there are from three to five of them in the width of one line. 

The only specimen collected shews very distinctly two ambulacral 
orifices at the bases of two of the arms, and two calycinal ambulacra 
leading therefrom towards the centre. The other three grooves are 
indistinctly indicated, but sufficient appears to leave little doubt as 
to their existence. The arms and column are unknown. 

The plates of this species so closely resemble those of the cysti- 
dean Pakeocystites UnuistriattiSj that they can only be distinguished 
after much practice. The striae on the surface of the latter species 
are always a little finer and of a nearly uniform size* 

Explanation of Figubsb. Plati I. 

Fig^e 5a. Posterior side of a nearij perfect specimen. 

" 56. Summit of the same, shewing the ambulacral orifices and grooves. 

Locality and Jbrmatifnu — Somewhat common in the Chazy limestone 
at Caughnawaga and on the Island of Montreal. 
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Getaa Rhodocbindb, Miller. 



(Rbodoobimds, UlHer, 1811. Satural £ulory o/tht Crinoidta, page lOS.) 
(Ou-BUTSoouiDS, Phillipa, 1S36. Geologs of YorkAire, toI. ii., page 20T.) 
(Tbiiuoohkub, Hkll, 18S3. PaUionioIogt o/Ntv York, rol. U., p. IB6.) 



Fduicli : 



Bual plates, G, 
Sab-radial plates, G. 
BmdiftlpUt«i, 3XG. 




BegoUT fntcr-radUla, 6 t 
ktjffia iDter-tadUls, % ti 








Figure II. DUgram of the Btruatare of the cap in the genas BhadocriRui. 



Generic ckaracten, — Cup, globular or oval ; arms, longt oflen much 
branched, and densely fringed with pinnulse ; basal plates, five, 
alternating above which are five sub-radials ; primary rays, five, 
consisting of three plates each ; secondary rays, ten, the number of 
plates in each varying from one to four. The number of regular 
inter-radials varies from six to eight, while the azygoa inter-radials 
are more numerous. The free arms spring from the secondary 
radials. In all the Canadian species the column is round, strongly 
annulated in the upper portion, and smooth below. The radix or 
base of attachment consists of a number of small, branching roots. 
The amhulacral orifices are situated at the bases of the arms, and 
the month, in all the species in which it has been observed, ie 
excentric. 
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In the "Natural History of the Crinoideae" Miller described this 
genus as having only three basal plates, an error into which it was 
easy for him to fall, on account of the minuteness of these plates in 
most of the species. In consequence of this mistake,, several other 
genera were founded on specimens with five basal plates ; but as it 
has been ascertained that Miller's original specimens have also five, 
these genera cannot be retained. 

In the Report of the Geological Survey of Canada I referred with 
doubt two of our species, R. pyriformis and JJ. microhasalis^ to the 
genus Thymnocrinus of Hall. They are very clearly congeneric 
with the Thysanocrinus liliformis of the Niagara limestone, while 
they have also in general the same structure as Rhodocrinus. There 
are however some difierences in the form of the body and the upper 
parts which led me to think the genera might be distinct ; but not 
being decided, I referred them to Thysanocrinus^ at the same time 
giving the other name in a parenthesis. During the last summer I 
discovered the small species, R. asperains, which has not only the 
structure but the aspect also of the typical forms of RhodocrintiSf 
and I think therefore that our three species should be placed in that 
genus. 

Rhodocrinus aspeeatus, Billings. 

Plate I. Figures 4a-4g. 

Description. — Cup, small, nearly globular; surface covered with 
numerous small, conical, irregular tubercles. The basal plates are 
so exceedingly diminutive as to be entirely concealed within the 
cavity in the centre of the base in which the column is inserted. 
The column is round, and strongly and closely annulated near the 
base with very thin, sharp, projecting joints or rings, as in the other 
species of this genus. Judging from some fragments found associated 
with the specimen figured, it would appear that the arms are long 
and thickly fringed with well-developed pinnulae. Height of cup in 
the only specimen discovered, six lines ; diameter, the same. 

Explanation of Fioubis. Plati I. 

Figare 4a. Side view of the specimen. 
" Ab, View of the base. 

" Ac, A radix found in the same slab along with 4a. 
" Ad, Portion of the surface of Ac magnified. The joints of this eolnmn 

appear to be composed near the root of fire pieces each, which 

interlock, as represented in the figure Ad, 
" At. Transverse section of the column near the root. 
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Locality and fvrmation. — This species occars in the Chazy lime- 
stone, in a quany about two miles north of the City of Montreal. 
Exceedingly rare. 



SECTION m. 



CRINOIDEiE OP THE TRENTON LIMESTONE AND HUDSON RIVER GROUP. 

Although in almost every exposure of the Trenton limestone we 
find remains of the Crinoideas, yet in general they consist of mere 
fragments, such as joints of the column or the detached plates of 
the cup. At the city of Ottawa they are found in a better state 
of preservation, but seldom perfect. Nearly all the species that 
we have been able to determine were collected at that locality; 
and as we know, from the researches of geologists in other countries, 
that these fossils are often confined to limited areas, it appears 
probable that few of ours will be found elsewhere. 

The Hudson River species are so closely allied to the Trenton 
that I have not thought it necessary to describe them in a separate 
section. 



Hybocrinus tumidus, Billings. 
Plate II. Figures la-lc. 

(H. TUMiDUfl, Report Geologictd Survey of Canada^ 1856, page 2t5.) 

Description. — Smaller than H. conicus; sub-globular, the plates 
tumid in their centres; column, slender and round, composed of 
thin joints, and tapering towards the base; surface of the plates, 
obscurely granular ; length of cup, six lines ; breadth at margin, 
about eight lines; arms, one line broad upon the back, composed of 
joints one line in length. Although about twenty heads of this 
species have been collected, none of them are quite perfect. 
They all are smaller and of a different form from H. conicm. 
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The ambulacral orifices in this species are indicated by a strong, 
narrow, rounded channel in the centre of the upper edges of the 
primary radial plates. 

Explanation of Fiouris. Plate II. 

Figure 4a. View of the anterior side of a specimen, shewing the azjgos plates. 
" Ib^ld, Different viewa of other specimens. 

" l€. A polished transverse section just below the base of the arms, shewing 
the channels in the primary radial plates for the ambulacral 
orifices. 

Locality and formation. — Trenton limestone ; City of Ottawa. 



Hyboceinus conicus, Billings. 
Plate II. Figures 2a-2ft. 

(H. ooNious, Report Geological Survey of Canada^ 1856, page 274.) 

Description. — In this species the cup is conical, with slightly 
yentricose sides ; the base narrow, and the arms long and undivided ; 
plates, smooth ; height of cup, thirteen lines from the base on the 
azygos side to the upper margin ; height of the opposite side, nine 
lines; length of the arms, three inches; the basal plates occupy 
more than one half the height on the azygos side and about one half 
on the others; the arms are one line and a half in width, broadly 
rounded on the back, and composed of a single series of joints^, 
each one line in length ; on their insides the ambulacral grooves are 
margined by rows of small plates resembling those upon the arms 
of some of the Cystideas {Pleurocystites) ; about five of those plates to 
one joint of the arm. The column is round and smooth, consisting 
of very thin joints, ten to one line. The mode of attachment to the 
bottom was by a broad button-shaped base. Length of column in 
the largest specimen seen, one and three-quarter inches. 

EzPLANATioir or FiQURiB. Plati n. 

Figure 2a. Right side of a specimen of the average size. 
<' 26. Left side of another specimen. 

ZK>cality and formaiion. — Trenton limestone. City of Ottawa. 
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Genu$ CakaboCkinus, Billings. 

(CuuaoBiMUB, Riport GtoUigicai SuTvey 0/ Canada, 18S6, page 375.) 

Basal pUtci, S. I Regular Inter-radiali, 0. 

Sub-radial plates, E. | AirgOB inter-radiala, 3. 

BadialpUMi, IXS. | 




Fig. li. 
Flgors 13. Diagram of the structure of the cup in the genuB Carabotrinui. 

Generic characters. — Cup, globular or ovoid ; basal plates, five, four 
of them pentagonal, and the fifth hexagonal ; sub-radials, five, three 
of them hexagonal, one heptagoual, and one pentagonal, the latter 
smaller than the others; primary radials, five, each bearing an arm 
which ia several times divided. The azygos inter-radius is rather 
large, and occupied by three plates. One of them is supported upon 
the hexagonal basal plate; a second upon the small pentagonal 
8ub-radial ; the third is situated between the two iinterior primary 
radiala, its upper edge forming the margin of the cup, and its two 
lower sides resting upon two of the upper sloping sides of the first 
and second azygos plates. 

Upon the ventral surface five calycinal ambulacral grooves radiate 
from the centre (where there appears to be an aperture) to the bases 
of the arms ; the mouth is situated in the margin over the azygos 
plates ; there is a small aperture, surrounded by an elevated border, 
half-way between the mouth and the centre. I think this small 
orifice is the anal aperture. 

This genus is distinguished from the genera Cyalhocrinui and 
Poieriocrinus by the depth to which the azygos inter-radials descend. 
In these two genera they are always situated above 1iie sub-radiala ; 
but in Carabocrinus one of them stands upon one of the basal plateB. 
The generic name is from the Qreek Jcarabot, a crab. 
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Carabocrinus radiatus, Billings. 
Plate II. Figures 3a-3e. 

(C. RADIATUS, Report Geological Survey of Canada^ 1856, page 2T6.) 

Description. — Cup, globose, rather broader at the margin than it is 
high ; base, broadly rounded ; surface, covered with strong rounded 
ridges, which radiate from the centres of the plates ; arms, short, 
three times divided ; column, round and slender, composed of alter- 
nately projecting thin joints. From the centre of each sub-radial 
plate two principal ridges ascend diagonally to the bases of the two 
arms on both sides ; two others radiate to the centres of the two 
sub-radials on either side ; and thus a series of triangles is formed 
round the upper half of the cup. In a similar manner ridges extend 
from the centres of the sub-radials to the centres of the basal plates, 
thus constituting another set of triangles in the lower half. Within 
each triangle, both in the upper and lower halves, are contained two 
or three smaller triangles, one within the other. In consequence of 

this arrangement, the ridges appear to radiate in groups of three or 
four. 

Each arm-plate supports in its centre a small but stout pentagonal 

second radial plate, from the upper sloping edges of which spring 

two short round arms, which divide again at the second joint ; these 

branches are again divided once or twice above. Height of the 

largest specimen, one inch ; diameter at half the height, fourteen 

lines. Specimens are in the collection of all sizes, from three lines 

to twelve in diameter. 

Explanation of Fiqubis. Plati II. 

Figure 3a. View of the anterior side, shewing the azjgos inter-radios. 
" 36. Base of the same specimen. 
" 3c. Posterior side of a different specimen. 
" 3i. Ventral surface of a small individual. In the centre of the lower side 

of the figure is the mouth, and directlj above it the small anal 

aperture. 
" 3<. Ventral surface of a larger specimen, shewing obscurely the five 

ambulacral grooves. The three round darkly-shaded spots appear 

to be apertures accidentally produced. 

For the fine specimen represented by figures 3a and 36, we are 
indebted to Mr. Charles Wright, of Hull, Ottawa. 

Locality and Jormation* — Trenton limestone ; City of Ottawa. 
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Carabocrinus Vancortlandti, Billings. 
Plate II. Figure 4. 

Description. — Of this fine and rare species only one specimen has 
been seen, and that is unfortunately so much injured on the anterior 
side that the arrangement of the azygos plates cannot be determined. 
The form of the body is rather broad oval, the height being fifteen 
lines from the base to the margin, while the greatest diameter near 
the centre of the body is twelve lines. The base is narrowly 
rounded, and the cup expands gradually for about half the height, 
above which it contracts to the margin, where the width is about 
one line less than it is at the centre. The height of the posterior 
basal plate is five lines and a half, its greatest width four lines ; the 
hexagonal basal, five lines high and about the same in width. Of 
the sub-radials, three are well-preserved ; they are slightly narrower 
below than above. Height of the sub-radials, eight lines; width 
between the two upper lateral angles, seven lines, and between the 
two lower, five lines. The primary radials are each six and a half 
lines wide and five lines high. The arms are rounded on the back, 
and a little more than one line in thickness. They have each three 
single joints, the third being pentagonal and supporting upon its 
upper sloping sides two secondary rays, which are subdivided at 
the distance of two lines and a half. 

The surface is ornamented with radiating ridges, as in C.radiatus; 
but the ridges are proportionally smaller and more distant from 
each other. 

This species is clearly distinct from C. radiattist from which it 
difiers in being of an oval instead of a subglobular shape. In all the 
specimens of C radiatui the width is greater than the height ; while 
in C. Vancordandti the height is greater than the width. It is also 
to be observed, that in the former the arms divide above the second 
free joint, and in the latter above the third. 

The species is dedicated to Dr. E. Vancortlandt, of the City of 
Ottawa, whose zeal in the advancement of science has been produc- 
tive of many beneficial results. The only specimen known belongs 
to his cabinet, and has been kindly communicated by him to us for 
description. 

EXPLAVATIOV or FlOUBIS. PLAn II, 

Figure 4 exhibits a yiew of the posterior side of the specimen. 

Locality a/ndfoTmKUion4 — ^Trenton limestone ; Township of McNab, 
near Arnprior. 
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CABABOOBINUBf TTIBEBanATm, Billillga. 

Plate X. Figures 8a. S&, Sc. 

Deicr^Unt. — Cup, sub-globular or broadbf ord ; sarface of plates 
covered with Bmalt, rounded tubercles ; amiB, large, long, several 
times divided ; column, round, and in the upper part composed of 
alternately thick and thin joints. 

Of this species we have only one specimen, and that is imperfect. 
The distinctive characters are the tuberculated surface and large 
arms. Although I have not seen the azygoa inter-radials, yet i^e 
general aspect of the specimen is so much like that of Caraiocrimit, 
that I hare little doubt it belongs to that genus. 

ExPtiAKATioa or Pisirau. Flati Z. 

Figure 3a. The onlf flpedmsn oolleeted. 
" 3b. Tbiee jointa of the eolnmn, enUrg^ed. 
" te. Oneof thejolntiortbeumi, uiUrged. 

Locality and formation. — Hudscm River group, Charleton Point, 
Anticosti. 



Geim FoBOoamns, Billings. 

. (FoBOOBonrB, Report QtoUigieal Buney of CanadOf ]S6S, page 31S.) 

POBKDIA : 

Sual pUtea, S. I Begalar intor-rodiAla, 0, 

Sub-ndialg, S. I Asygog inler-ndlals, 2. 

Badi«l8, 1 X B. I 




FtEoreU. 
Figon 13. Dl^nm of tba strttottm of tho cnp In the gumt Paroerimtt, 

Generic charcKten. — Cup, conical ; basal plates, fire, pentagonal ; 
sub-radials, five, three hexagonal and two heptagooal ; primary 
radials, five ; one large azygos inter-radial, supported on the trun- 
cated summit of the antmor aub-radial, and one saoAX one, situated 
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over the suture between the anterior and left anterior sub-radials, 
and having above it on one side the large azygos, and on the other 
the left anterior primary radial ; several small pectinated rhomba, 
similar to those of the Cystideae. 

The characters of this genus are nearly the same as those of 
CyalhocrinuSf Pateriocrinus etc., but differs from these and other allied 
genera in the presence of the pectinated rhombs. Only one species 
is known. 



PoBOOBmus coNicus, Billings. 
Plate n. Figure 6a-6d. 

(P. OOHXOUB, Report Oeological Survey of Canada^ 1856, page 2T9.) 

Description. — Cup, one line and a half in diameter at the base, and 
gradually enlarging, with slightly ventricose sides^ to the width of 
five lines at the margin ; height, seven lines ;- basal plates narrow, 
nearly two lines high ; sub-radials, three* lines in height ; first primary 
radials, about two lines and a half in height and breadth ; all the 
plates smooth ; column, circular, smooth, and suddenly enlarged near 
and up to the base of cup, composed of very thin joints ; free rays, 
long, slender and single to their extremities ; tftey are about half a 
line in thickness, and appear to be composed of a single series of 
joints. Only about one inch in length of the column next the base 
has been seen. 

In this species there exists a number of poriferous areas resembling 
the pectinated rhombs of the Cystideae in their structure, and probably 
adapted to the performance of the same functions. Their forms and 
position are however somewhat different from those of any known 
cystidean. In fossils of the latter order these organs consist of twa 
parts, one situated upon each of two contiguous plates, but in this 
crinoid, each is so placed that it occupies the angles of three plates* 
Their form is that of an equilateral spherical triangle, and their size 
about one line in diameter. There are five situated at the apices of 
the five basal plates, five at the lower angles of the arm-plates, five 
at the apices of the sub-radials and five between the arm-plates on 
the margin of the cup. There are also two or three small ones at 
the angles of the azygos-plates, in all twenty-two or twenty-three. 
The pores consist of fine elongated parallel slits, which appear to 
penetrate through the plates ; they are not at right angles to the 
margin of the plates as in the Cystideaa, but oblique. 



The central pore of each division divides the angle into two equal 
portions, and all the other pom upon the plate are parallel to this 
central one ; consequently in each area they have three directions in 
which they are at right angles to the aides of the triangular space ia 
which they are situated, but oblique wilih respect to the margins 
of the plates. 

EzPLAXATioH or narsn. Plati II. 
FipUM So, Sfr. Posteriot yiewi of two apeciineng. 

" Sc, Anterior lide of a ■peeimen, enluged to e'htw the tUT-goB plaits ftnd 

poriferona areu. 
" 6d. Ventral ini&ce of Sa. 

LocaHiy and/ormatum. — ^Trenton limestone, City of Ottawa. 



Oenvi DEHDBOcaiNtts, Hall. 

(DoDBOOBiHUB, Eall, Paimmtology of Sea York, Tolnme il., pag« 193.) 



Bukl plaiei, G. I Jtegnlu InteT-radialB, 0. 

8ab-radlab, E. I A^goi iater-radlal^, I. 

IUdials,IXi+ 1X3 »6. | 




Flgnn 14. Dl^nun of tho atmetiiTe of the cap in the genni Jkndroerinut. 

Genenc ckaracUrt. — In this genua there are five pentagonal basal 
plates, and alternating above these a series of five sub-radiala, one of 
which has ita superior angle truncated, and supports a large azygos 
inter^radial. There are five rays alternating above the sub-radiala ; 
the ray on the lelt-hand aide of the large azygoa inter-radial has two 
of its plates entering into the composition of the cup ; this ray ia fi%e, 
Jrom the third joint incluaive ; of the other four rays, only the first 
joint is included in the cup. A large and long proboscis rises from 
the azygoa inter-iadial plate. 
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This gemis is exactly the same in the eomposition of the test as 
Cjfcuhocrinus with the ezcepti(m of the peculiarity that one of the 
rays has two of its joints contained in the walls of the cup. In the 
original description given by Professor Hall, (Pal. N. Y., vol. 2, 
p. 193,) four series of plates are mentioned, including five " scarcely 
visible " plates beneath those which I regard as constituting the true 
base ; they cannot be seen in any of the ^ecimens in the collection 
of the Survey, although at least four of the species are unquestionable 
congeneric with D. longidactyba (Hall). 

I have seen Professor Hall's specimens, and he agrees with me 
that the generic description may be so modified as to receive many 
species with tiie same structure in other respects, but which do not 
exhibit the small plates at the base. It will be seen by referring to 
fig. 7, c, plate 42, vol. 2 Pal. of New York, that the column of D. 
longidactylus consists of alternately large and small (or thin) joints, 
and that the latter sometimes consist of five divisions. Professor 
Hall is now of opinion that the small pieces at first regarded as 
constituting the true base are not of generic importance, and that 
they may be considered either as one of the quinquepartate thin 
plates of the column, or as a basal series so little developed as not to 
be of more than specific value. 

It will be recollected by those who have studied the Crinoideae, 
that a similar question relating to the base of Poteriocrinus still 
remains unsettled ; Professor Philips and the Messrs. Austin having 
published that genus with three minute plates situated under the 
three basal plates. 



Dendbocbinus obegabius, Billings. 
Plate m. Figures la, li, Ic. 

(D. tmaABius, Report Geological Survey of Canada, 1856, page 265.) 

Deicrvption. — Gup, acutely conical, from three to eight lines in 
length, and from two to six lines broad ^ the greatest diametetr, 
which is at tiie mai'gin, whence to the small pomted base it tapers 
uniformly with nearly straight sides ; basal plates, narrow, nearly 
one third the height of the cup ; aub-radials, rather more than f^im 
third broader than high ; large azygos int^-radial, not quite so larga 
as the plate on which it stands, broader above than below ; probosc^. 



OANADIAir FOSSILS. 87 

for several lines above the azjgos, nearly as wide as the cup, And 
composed of numerous small plates, which appear to be regularly 
arranged in upright rows ; the arms bifurcate once immediatly after 
becoming free, and many times again above ; they are very long and 
obtusely angular on the back. Below the first bifurcation there are 
about four joints, and they occupy a length of two lines in a speci- 
men where the cup is sis lines high and the arms two inches and 
one^ourth long. Their tiiickness in tiiis part is about half the width 
of the first primary radial phites from which they spring, and they 
appear to hold a very deep groove on their inside, as the thickness is 
greater in that direction than it is in the other ; the column is round, 
slender and flexible, slightly enlarging near and up to the base of the 
cup, and composed of alternately thick and thin joints, about six of 
each in a line of the length ; the plates are without ornament. 

This species so much resembles D. hngidactylm (Hall) of the 
Niagara group that it can scarcely be separated. The principal 
difierehces consist in its smaller dimensions, and in the absence of 
the vertical ridges along the proboscis. On comparing with the 
illustrations given in the Palaeontology of New York, it will be seen 
that the second plates of the rays on each side of the proboscis are 
in fig. la, plate 43, broader than those upon which they rest. In 
our specimens the second plate of the left-hand ray is equal to the 
first ; in the right-hand ray it is a great deal less, agreeing in this 
respect with fig. 7a, plate 42. The species are closely related, and 
yet I am satisfied they are different. 

Explanation of Fioubbs. Flats III. 

Figure la. POBterior view of a specimen. 
<< 16. The left 8ld«. 
" Ic. Oolmnn, enlarged. 

LocaJity andformation. — City of Ottacwa, in the central part of the 
Trenton limestone. 



Dendboceinus acutidacttlus, Billings. 
Plate ni. Figures 3a, 2b. 

(fieport Geologteal Survey of Canada^ 1856, page 266.) 

Description^ — Cup, smalli conical somewhat pentagonal ; arms, 
very slender, several times sub-divided and excessively sharp on the 
back ; column, round, composed of small nearly globular joints ; 
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length of cup in the specimen examined, two lines, breadth at base of 
free rays, the same ; length of free rays, one inch and one-eighth ; 
thickness upon the back below the first sub-division, about one-fifth 
of a line. At three- fourths of an inch below the base of the cup 
there are five joints of the column to one line in length. The two 
arms visible in tke specimens bifurcate at the fourth free joint, and 
three times again at var3ring distances above. Only one side of the 
specimen can be seen, yet the characters of the cup and arms are so 
similar to those of the last species that there can be little doubt of its 
generic affinities while the globular joints of the column and the thin 
sharp backed arms are characters sufficient to separate them speci* 
fically. 

EZPLAHAHOH OF FlGURII. PlATI III. 

Figure 2a. Posterior side of a specimen. 
'' 2b, Portion of the column, enlarged. 

Locality andfomuiticm. — ^Upper part of the Trenton limestone, near 
the Toll-gate, St. Lawrence Street, MontreaL 



Dendbocbinus pboboscidutus, Billings. 
Plate in. Figures 3a, 3i, 3c. 

(D. PROBoaorouLTUB, Report Oeological Survey of Canada^ 1856, page 26T.) 

Description. — Cup« small, conical sub-pentagonal ; proboscis, 
enormously large in proportion to the size of the cup; column, 
pentagonal with raised edges along the five angles, and with concare 
faces between, composed of very thin joints, twenty-four in the 
length of two lines ; the arms are thin and sharp on the back. In a 
specimen, the crushed cup of which is three lines in length, there is 
a proboscis attached, sixteen lines in length ; the portion seen is of a 
very remarkable structure ; it is composed of four vertical rows of 
small plates, with a strong central keel running up each row, from 
either side of which projects, nearly at right angles, a pair of short 
ridges to the outer side of each plate, giving to the surface the 
appearance of several small rope ladders side by side, as in the 
figging of a ship. This peculiar style of ornament is well shewn 
in the figures of D. longidactyltis (Hall), Pal. N. Y., vol. 8, fig. 7a, 
plate 42, but the pattern is somewhat different ; in that species the 
transverse ridges diverge from each other at an angle of about 46 
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degrees, but in this the divergence is only about 20 degrees, pro- 
ducing to the eye a very different effect. 

Explanation or Fxoubbs. Plati III. 

Figure 3a. Anterior side. 
" 36. Part of surface of proboscis, enlarged. 
" 3c. Portion of column, enlarged. 

Locality and formation. — ^Upper part of the Trenton limestone, near 
the Toll-gate, St. Lawrence Street, Montreal. 



Dendbocbinus humilis, Billings. 
Plate III. Figure 4. 

(D. mnoLis, Report Geological Survey of Canada^ 1866, p. 270.) 

Description. — Cup small, conical ; arms, nearly as broad as the first 
primary radials, divided at the fourth or fifth joints, and again above; 
the basal plates are small, their height about equal to their width, 
the sub-radials three times larger than the basal plates ; the first 
primary radials are low and broad ; column, unknown ; height of cup, 
two and a half lines, breadth at the margin, the same. 

Explanation of Figurbb. Plati III. 
Figare 4. Posterior yiew of the only specimen discovered. 

Locality and/omuuion. — Trenton limestone. City of Ottawa. 



Dendbocbinus latibbachutus, Billings. 
Plate ni. Figures da^ 5&, 5c. 

(D. LATIBBACHIATU8, Report Geological Survey of Canada^ 1856, page 270.) 

Description. — ^This species is most closely related to D. humilis^ the 
only difierence being in the greater breadth and length of the arms, 
which at the base are quite as wide as the first primary radials, and 
become a little broader above, whereas in the other species they 
become narrower from the base upwards. The bottom of the cup is 
more rounded than in D. humilis^ and as the columns of both are 
unknown and as they occur in different formations, they cannot be 
easily identified at present ; the arms are three times divided ; length 
pf cup, three lines and a half ; of the arms, ten lines. 
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BXPLAVATIOR Of FmUBM. PlATI HI. 

Figure 6a. View of the left Bide, shewing the left anterioi^ ray, which has thd first 

and seeond primary radials included in the cop. 
" 66. View of the anterior side. 
'' 6c. The posterior side. 

locality cmd formaxion. — Hudson Rirer group, Charleton Point, 
Anticosti. 



Dendbocbinus similis, Billings. 

(D. SDCiLis, Report Oeologiedl Survey of Canada^ 1866, page 26T.) 

Description. — Cup, small, conical and sub-pentagonal ; arms, long, 
three or four times sub-divided, rather broadly rounded on the back, 
and comparatively stouter than those of any of the above described 
species. Of the two arms preserved in the specimen examined, one 
remains single for a distance of two lines and a half, and then divides; 
there are five jomts in the undivided part ; the other arm shews but 
two joints in the part below the first bifurcation. The column for 
seven lines below the basal is pentagonal, with round edges and 
slightly concave faces ; it is composed of alternately thick and thin 
joints, nine of each in the space of two lines, diameter of column 
nearly one line ; length of arms sixteen lines, and the diameter at 
the undivided part nearly a Jine on the bade. 

Locality and formation. — ^Trenton limestone. City of Ottawa. 

The last three species appear at first sight to be identical, but the 
moment a magnifying glass is brought to bear upon them, their 
differences become quite as apparent as those of the large species. 
In D. acutidactylus the a^Tms are exceedingly thin and sharp on the 
back above the first division like the edge of a knife, and the column 
is circular and composed of round edged joints, which at the distance 
of one-half or three-fourths of an inch become nearly globular. In 
2>. proboscidiatua the column at the base of the cup is pentagonal with 
the angles so strongly projecting, and the faces so concave that a 
single joint has the form of a five-rayed star ; the arms, judging from 
the fragments seen, were very similar to those in D. acutidactylus. 

In D. similis the column is only different from that of D. probosd" 
diatus by the unequal thickness of the joints, and in being more 
regularly pentagonal ; its faces are only slightly concave, its arms 
also are five times thicker. 
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DEKBBoofin^sr BCSricugy Billings. 
Plftte in. Figares 7a, Ih. 

(D. BUSnCmB, Report Geologieal Survey of Canada^ 18(6, page 279.) 

Description. — ^The base of the cup in this species is broad, like that 
of D. cmjvgans ; the basal plates about as high as they are wide, the 
sub-radials one-third higher than the basal plates ; the arm-^plates a 
little shorter than the sub-radials, and broader than high ; the azygos 
inter-radial is about the size of one of the basal plates^ and bears three 
or four small plates upon its sumn^it ; the column is round at its 
junction with the basal plates, and composed of thin plates ; but one 
line and a half below it becomes pentagonal, with raised rounded 
edges and concave faces *, at the distance of two inches below the 
base there are about three joints of equal thickness to one line in 
breadth ; the arms appear to have been short ; breadth of cup,^ two 
lines and a half in one specimen and three lines in another ; height 
of latter to the top of the inter-radial, four lines and a half; the whole 
surface is smooth. The Specimens examined are imperfect, but to 
each there are about three inches of the column attached. 

Explanation of Fiousis. Plati til. 

Figure 7a. A specimen yerj imperfect* 
'< 76. A smaU portion of the column, eidarged. 

Locality and/ormation. — ^Trenton limestone. City of Ottawa- 



Dendbocbinus conjuoans, Billings. 
Plate rV. Figures la, IS, 2a, 26. 

(D. ooNJuaANS, Report Geological Survey of Canada^ 1856, page 268.) 

Description. — ^In this species the column about one inch below the 
base is round, smooth, and from half to two-thirds of a line in dia- 
meter ; proceeding upwards it rapidly enlarges to two or three lines, 
at the base of the cup, which is small, and not much broader at the 
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ttiargin where the arms become free, than it ia at the bottom ; the 
basal plates are low and broad, the sub-radials double the height of 
the basals and the arm-bearing plates rather more than two thirds 
the length of these latter ; the arms half the breadth of the plates on 
which they stand, and broadly rounded on the back ; they all divide 
at the height of about three lines, and again at the same distance 
above ; there are three or four joints in each of the undivided por- 
tions. The ray on the left-hand side of the base of the proboscis, 
which in the generic description is said to have two of its plates 
included in the cup, in this species has the second plate free, with 
the exception that it is united on one side to the plates of the 
proboscis ; it is however nearly as broad as the first radial plate upon 
which it stands, and one-third wider than the first free joint of the 
arm which rests upon it. This character connects Dendrocrinus with 
CyathocrinnSf in which the second joint of the ray in question is 
entirely free. The column as before mentioned is circular, broad at 
the base of the cup, and rapidly diminishing in size for a short 
distance below ; it is in this part smooth, but farther down enlarges 
again, and is composed of thick round-edged compressed spheroidal 
joints very similar to those of Heterocrinus Canadensis. In one perfect 
specimen the height of the cup is three lines, the diameter of base 
two lines and a half, and at the margin three lines and a half; length 
of the arms to first division three lines and a-half, to second division 
six lines; width of arm to second free joint one line, and of the 
proboscis the same. In another individual this organ is wider than 
the arm ; in a third specimen the arms divide at the fifth joint, but 
in every other respect it is the same as this species, although slightly 
more slender. 

£2PLAVATI0M OF FlGURIS. PlATS IV. 

Fignre la. Anterior side. 

" 16. Golomn, a little enlarged. 

" 2a, Side view of a specimen. 

'^ 2b, Column of same, enlarged. 

Locality and formation. — Trenton limestone, City of Ottawa. 
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Dendbocbindb jEWETTn, Billings. 




llfrU. 

Figure 16. Ti«w of the uttorlor side of DtndroeriMu Jmtttii. 

Detcription. — Cup, conical, six lines in height; arms, large, several 
times sub-divided, broadly rounded or suh-carinate on the back. 
The plates are all more or less convex, and appear to have a set of 
obscure radiating ridges arranged as follows: 1st. On each of the 
basal plates there are two ridges which run from the centre of the 
plate upwards, and are continued to the centres of the two sub- 
radials that rest upon its upper sloping sides. Snd. On each of the 
sub-radials there are four ridges, two of which are the continuations 
of tiiie ridges from the basal plates, while the other two run from 
the centre of the plate upwards, and are continued on the first 
primary radials to the bases of the arms. The rays connst each of 
one la^e joint, included in the cup, and four smaller ones, above 
which they are divided. The large joint of the left anterior ray 
is hexagonal; the same joint in each of the other four rays is 
pentagonal. The azygos sub-radial is heptagonal, and supports 
upon its upper aide a hexagonal azygos inter-radial, which, in its 
turn, supports the proboscis. Column, unknown. Height of basal 
plates, two lines ; width at base of each, one line ; width measured 
between the two upper lateral angles, one line and a half; height 
of sub-radials, three lines; width of first primary radial, two lines 
and a half; height, two lines; the four succeeding joints of the anns 
are each half a line high. 

This species is allied to D. kumilit and D. latihrackiatta, from both 
of which it differs in having the plates convex and ridged. 
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It was discovered by Col. E. Jewett, of Utica, N. Y., and by him 
kindly communicated to us for description. Through the researches 
of this gentleman our knowledge of the Silurian fauna of North 
America has been greatly extended. Many of the most rare and 
interesting fossils figured in Hall's Palaeontology of New York are 
his discoveries ; and it gives me much pleasure to dedicate this new 
crinoid to him. 

Locality and formation. — Bay of Quinte, Trenton limestone. 



Dendbocbikus cylindbicus, Billings. 
Plate m. Figures, 8a, 8&. 

Description. — Cup, small, two lines and a half in height, and about 
the same in width at the margin ; arms, cylindrical, one line in width 
at the base, divided above the third free joint ; length of the undi- 
vided portion, two and a half lines, each one of the three free joints 
being nearly one line in length. The proboscis is large, equal to 
the arms in height, and composed on the anterior side of large plates, 
the first, second, third and fourth of which are each rather more than 
one line in length. All the plates are smooth. The column is 
round, smooth, and composed of very thin joints, which however 
YBXj a little in thickness, ten in the length of one line. Length of 
body and arms, one inch and one-fourth. 

The above description of the column of this species refers to the 
upper portion only. It seems probable that in the lower part it is 
composed of thick, rounded joints, as I find a fragment of a column 
6f this latter character on the same piece of stone in which the 
crinoid is imbedded. 

IIZFtAVATIOy 09 FlGUBIB. PLATl III. 

Figure %a. Anterior side of D. cylindricw. That which appears to be a large 

arm near the left side is the proboscis. 
'' 86. Partof the column, > little enlarged. 

Locality and formation.-^'TSeeiT the Toll-gate, St* Lawrence Street^ 
Montreal ; Trenton limestone. 
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PALJSOCBOnJB ASmULATITS, Billlngs. 

Plftte m. Figures 6a, 66, 

(DsRDBOOBnffUS AVQULATUB, Report Geological Survey of Canada^ 1866, page 269.) 

P^criptionf^ln this beautiful little criuoid the platesi are oma^ 
melted with radiating ridges similar to those of Gh/ptacrirms decadao 
tylus. The cup is small, conieal and peotagoual. From the ceniare 
of each of the rather large sub-radial plates there proceed six 
strongly-elevated ridges, one to the base of each of the two arms 
above the plate, one to each of the two basal plates below it, and 
one to each of the adjoining sub-radials. The arms are very slender, 
sharp on the back, and at least twice divided ; the three joints of 
the column which remain attached to the specimen are pentagonal. 
Length of cup, three lines ; breadtb at the margin, four lines. 
Diameter of column, nearly one line. 

Explanation of Figures. Platb III. 

Figure 6a. Left side of the only specimen discovered. 
'' 6b, Column, enlarged. 

Locality and formation.^^Trenton limestone. City of Ottavsra. 



Pal^ocbinus bhombifebus, Billings. 

Description. — ^This species is of nearly the same shape as P. emgw* 
leans, but differs in the arrangement of the surface-markings. In 
P. angtdatus tiiie radiating ridges are so disposed as to encircle liie 
body with two horizontal rows of triangular spaces. In this species 
however, in consequence of the absence of the transverse ridges near 
the centre of the body, the spaces are rhomboids instead of triangles. 
The ridges are also so broad in tiie base that the separate plates 
appear to be simply bevelled from the centre to the edges. The 
detached plates figured on plate 4, vol. i. Paleeontology of New York, 
under the name of Actinocrinus, resemble the sub^adials of this 
species, but are larger. Only one specimen has been collected^ 
consisting of a perfect cup imbedded in a piece of limestone. The 
arms are sharp-edged on the back, and twice divided. Length of 
cup, three lines ; and of the arms, nine lines. 

Locality and formation. — Trenton limestone. City of Ottawa. 
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PALiBOCBiNns PULCHELLUS, Billings. 

Description^ — ^The same as P. angukuus^ but with a round column. 
The surface of the specimen js a good deal eroded) and yet it can be 
seen that the surface is radiated, as in P. angulatus. The column is 
well preserved, and is one line wide at the base of the cup, from 
which point it rapidly tapers to the thickness of half a line at the 
length of four lines. Length of cup, three lines. 

Locality and formation. — One specimen from the Trenton limestone, 
City of Ottawa. 



Genus Lecanocbikus, Billings. 

(LioAvooBiNUB, Hall, PaUeontology of New York^ Tolame ii., page I99.> 

Fobkula: 

Basal plates, 3. i Radlals, IX^. 

Bub-radial plates, 5. | Asygos inter-radials, 1-3. 

Generic characters. — ^In this genus there are three basal plates, 
one of them pentagonal and the other two hexagonal ; in the second 
series there are five sub-radial plates, two of which are supported 
by the two hexagonal basal plates, while the other three alternate 
with these latter. Alternating above the sub-radials are five primary 
rays of three joints each, and above these, ten secondary rays. 
Some of the i^ecies have several small inter-radial plates in one or 
more of the divisions between the primary rays. 

I have placed the foUovfdng species in the above genus, although 
it appears probable that some other disposition should be made of 
them. The specimens are not sufficiently perfect to enable me to 
make out all the characters ; and as they are more nearly related to 
Lecanocrinus than any other Silurian genus, it seems to be the better 
course to arrange them in that group provisionally. 



CANADIAN FOSSILa 4t 

Lecanocbinus elegans, Billings. 
Plate IV. Figures 4a, 4b. 

(L. IL1GAV9, Report Geological Survey of Canada^ 1856| page 27S.) 

Description.^— Cuf J small, qonical, three lines in height from the 
base to the upper margin of the first primary radial plate, at which 
level the breadth is also about three lines ; the breadth of the base 
is one line and a half, and the top of the column scarcely less f the 
first primary radials are a little broader than high, and rendered 
slightly heptagonal by the truncation of their upper lateral angles ; 
the second primary radials are narrower and quadrangular, or 
obscurely hexagonal ; the third are pentagonal ; the length of each 
is about a line and a half. The third in each of the three rays 
exposed in the only specimen seen, supports two secondary rays of 
five joints each, and then divides into two tertiary rays ; these latter 
are again divided. The rays above the fourth division are articulated 
in two series. Between the primary rays are several small inter- 
radials. The column is circular, with round-edged joints, from four 
to six in one line ; length of ray from the base of first primary radial 
to the extremities, one inch and one fourth. 

Explanation of Figubss. Plati IV. 

Figure 4a. A specimen shewing one of the hexagonal basal plates. 
** 46. Several joints of the colmnn, a little enlarged. 

Locality andfomuuion. — ^Trenton limestone ; City of Ottawa. 

Lecanocbinus uevis. 
Plate IV. Figure 3a. 

(L. UBTiS| Report Geological Survey of Canada^ 1856, page 278.) 

Description. — ^This species is shorter than the preceding, and has 
only four joints instead of five in the secondary rays ; the upper part 
of the column is round and smooth. In other respects there is much 
resemblance between the two, but still I think them distinct. 

Explanation of Fioubis. Plati IV. 
Figure 3a. A specimen slightlj crushed. 

Locality and formation. — ^Trenton limestone ; City of Ottawa. 
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Oenus Hetebocrinus, Hall. 

(HiTiBOORiiruB, Hall, Palmoniology of New York^ Toiome 1., page 278.) 




^^Q%S 



Fig. 10. 
VigQM 16. Diagram of the strneture of the genns Heterocrinw, 

Generic characters.-'^The species of this genus are small, and, 
ineluduig the amis, long and nearly cylindrical crinoids. The base 
is composed of five plates, above which are five long rajrs, without 
any intervening sub-radial plates. The number of radial plates in 
each ray is variable. The cup appears to consist of. the primary 
radials, whUe the fm ray* or Ls Wmence with the first plaiS 
of the secondary rays* There are one or two small azygos inter- 
radials, but no regular inter^adials. The arms are pinnulated. 



Hetebocbiniis Canadensis, Billings. 
Plate IV. Figs. 6ar-6d. 

(Oompare H, simplex, Hall, PaUeontology of New York, yolume 1., page 280.) 

description. — Sub-cylindrical or elongated, fusiform ; length, inclu- 
ding the rays^ from one to two inches ; diameter at half the length, 
from three to four lines. The base in the large specimens is about 
one line and a half in diameter, and the body gradually enlarges to 
about three lines at that point where the rays divide. The diameter 
above is always greater, the extent depending upon the amount of 
expansion of the rays in the particular specimen examined. The 
basal plates are scarcely a line in height ; the length of the undivi- 
ded portions of the rays in the large Individuals is about three lines. 
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The right anterior ray consists of three joints, the first equal in 
length to the other two, and with one of its angles truncated where 
it is in contact with the azygos inter-radial. The left anterior ray 
has four joints, the second being the longest, and having one of its 

angles truncated to support the inter-radial. The other three appear 
to consist each of four equal joints. The upper joint of each ray 
is pentagonal, and supports two secondary rays, which continue 
single to their extremities. The azygos inter-radial is oblong, higher 
than wide, five-sided, two of the sides meeting to form an obtusely- 
pointed lower extremity, which rests wedge-like between the trun- 
cated angles of the first joint of the ray upon the left, and the second 
joint of the ray on the right ; its upper bide is horizontal and supports 
another plate, which is probably the base of a proboscis. The 
secondary rays, ten in number, consist each of a series of oblong, 
quadrangular joints, usually one line m length and two-thirds of a 
line in breadth. 

There is a row of long pinnulae upon each of the inner margins of 
each ray; they rise upwards, nearly parallel with the rays, instead 
of projecting at nearly right angles, as in other species. The column 
is round and smooth at the base of the pelvis, below which it tapers 
and becomes very slender at the distance of one or two inches, then 
slightly larger and composed of compressed globular joints, the 
rounded edges of which, to the eye, present a bead-like appearance. 
The longest column seen with the head attached was fifteen inches ; 
and, as it was broken off below, it had been probably several inches 
longer. The diameter is usually somewhat less than a line, and there 
are about seven joints of equal size to two lines in length. The 
smooth, slender, upper portion of the column, near the base of the 
cup, is generally half a line or a little more in diameter, expanding 
to twice or three times this size at the base. 

H* simplex^ according to Professor Hall, has the column at the 
base of the cup pentagonal, but is otherwise closely allied to 
H. Canadensis. (See description of H. simplex in the Palaeontology 
of New York, volume i., page 280.) 

EZPLANATIOH OF FlGUBM. PlATI IV. 

Figure 5a. A Bpecimen with part of the colamn attached. 

" 66. Portion of the colamn, enlarged. 

" he. Anterior side of a different specimen. 

" 5<f. A specimen which has the pinnnlas preserred. 

Locality and formation. — Trenton limestone, Ottawa and Montreal. 

D 
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Heterocrinus tenuis, Billings. 
Plate IV. Figures 6a-66. 

(H. TINUI8, Report Geological Survey of Canada^ 1856, page 273.) 

Description. — Much smaller than H. simplex; arms, long, very 
slender, and several times divided ; column, very obscurely penta- 
gonal, composed of sub-globular joints ; proboscis, extending nearly 
to the apices of the arms ; length, including the arms, from ten to 
sixteen lines ; without the arms, from one and a half to two and 
a half lines ; diameter at base of arms, about two lines ; of column, 
at ba^e of cup, half a line. 

It is not certain that this species should be referred to the genus 
Heterocrinus. The plates of all the specimens in the collection are 
so closely united that their number and arrangement cannot be 
satisfactorily made out. The weight of the evidence is in favor of 
the genus under which I have placed it. The species, when several 
times attentively examined, is easily distinguished from H. simplex. 
In that species the column, for a short distance below the cup, is 
smooth and slender, and it enlarges suddenly from a few lines below, 
until it forms rather a broad base for the pelvis to stand upon. But 
in H. tenuis the column continues moniliform to the base of the cup 
and without enlarging, but on the contrary is rather less in diameter 
at the point of contact than it is below. In one specimen there are 
forty two joints in the first nine lines from the pelvis, and some 
irregularities in the size can be seen. They are thinner near the cup 
and gradually become thicker, so that at two inches from the pelvis 
there are only sixteen in half an inch. The arms, although much 
more slender than those of H. simplex^ usually lie folded together, or 
but slightly separated. 

S2PLANATI0V OF FlGlTBIS. PlATB IY, 

Figure 6a. A specimen with part of the column. 
« 66. A few joints of the column, enlarged. 

Locality and formation. — Trenton limestone, Ottawa and Montreal. 
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HETEBOCRnnJS INiBQUALIS, Billings. 

Plate IV. Figure 7a. 

Description. — Cup, pointed at the base; rays, large, rounded on 
the back, and inequally divided. In the specimen figured, the two 
first primary radial plates which can be seen are long and nearly 
triangular, their lower acute angles meeting in the base of the cup 
and their upper straight sides supporting free rays or arms. Only 
three of the rays are visible in the specimen, the others being 
imbedded in the matrix. One of these partly shewn at the left side 
of the figure,) appears to be simple or undivided throughout. It is 
nearly cylindrical, and consi^ of a series of large, transversely 
oblong joints, one line and one fourth in width and two thirds of a 
line in height. Its low:er extremity is concealed, and I have not 
been able therefore to ascertain whether or not it originates in the 
base of the cup. The central ray (of the figure) divides above the 
third joint into two equal secoodary rays^ which are also several 
times subdivided. In these subdivisions of the secondary rays, 
however, the branches are of an unequal size, one of them in each 
instance being about one-fourth the thickness of the other. The 
other ray (partly exposed in the specimen,) is undivided from the 
base to the fifth joint inclusive, above which it is buried in the stone. 
The surface is minutely granular. 

I have placed this remarkable species in Heterocrinus provisionally, 
as it most resembles species of that genus. When its structure 
shall have been ascertained, it may be necessary to refer it to some 
other genus. 

Locality and/ormation' — ^Trenton limestone, Ottawa. 

HETE^JtpCJS^NUS ABTICULOSUS, BiUiugS. 

Plate IV. Figures. 

DescrijJtum.-r^f this species we have only a fidngle ray, which 
much resembles one of the rays of H. inaqualis^ but is nevertheless 
decidedly distinct. The secondary rays are irregularly jointed, the 
plates where the branches are given off being broader than elsewhere. 
In consequence of this character the rays have a peculiarly knotty 
appearance. It is probable that this species and H. ituequalis vnll, 
when all their characters are known, constitute a new genus. 

Locality and formation. — ^Trenton limestone, Ottawa. 
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6aau CLEiocBiifua, Billings. 

Rtporl Otologieal SuTteif o/ Cimada, 1SG6, pftga 3TS.> 




Figure IT. Diagrun of the Btrncture of tbe cnp in the geniu Cliioctinut. 



Generic charactert, — Cup, large, conical or pyriform ; baaal plates, 
fire ; rays, five, alternating with the basal plates ; the third plate of 
each ray is pentagonal and bears two secondary rays, which are 
several times divided above. Between two of the rays a single 
vertical series of aiygos inter-radial plates extends from the base to 
the margin of the cup. The azygos plates and rays are all firmly 
anchylosed together by their lateral margins up to the height of the 
fifth or ^th sub-division. The col umn ia pentagonal or nearly round. 

This gemis has tlie structure of a Fetiiacrinui, with numerously 
divided arms all soldered together in the walls of the cup. 
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Cleiocbinus BEGIUS. 
Plate V. Figures lor-lg. 

(Gliiocrinus bigius, Report Geological Survey of Canada, 1866, page 277.) 

Description. — Cup, elongate, conical, gradually expanding from 
the base until near the top, where it is slightly contracted. The 
margin supports about forty long, very slender, tentaculated, free 
rays. At first sight there appear to be ten small basal plates, but 
upon examination five of these are found to be the first plates of the 
five rays which rest immediately upon the upper joint of the column ; 
the other five are the true basal plates. Four of these latter are 
pentagonal, and the fifth, which supports the series of inter-radials, 
is nearly square ; height of each basal plate, one line ; breadth, the 
same ; the small radial plates which rest on the column between 
the basal plates are a little broader than these latter, but not so 
high ; the column is pentagonal, and the basal plates are placed 
upon the angles of the upper joint, while the bases of the rays are 
situated upon the straight edges : there are about two joints of 
the column to one line, and they are alternately thicker and thinner ; 
the column near the lower extremity becomes round and suddenly 
expands into a broad base of attachment. 

The surface of the cup is nearly smooth, slightly marked by 
obscure, vertical, rounded ridges along the centres of the rays and 
of their sub-divisions. 

Length of cup, one inch and three-fourths; breadth near the 
margin, about one inch ; diameter of column, from two to four lines. 
Nearly all the large pentagonal columns in the Trenton limestone 
at the City of Ottawa belong to this species. 

E2PLAVATI0V OF FiGUBlS. PlATI V. 

Figure la. A nearly perfect cup of this species. 

" lb. The base, shewing the small basal plates, with the quadrangular first 

primary radials between them. 
'' Ic, Idj le, and If, Fragments of the column. 
" Ig, The base of the column. 

Locality andformation. — Trenton limestone, City of Ottawa. 
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ClEIOCRINUS GRANDtS, Billings. 
Plate V. Figures 2a-2c. 

Description. — The column of this species is large, obscurely pen- 
tagonal, and composed of thin joints, every alternate one of which 
is about one fourth of a line wider than the one on each side of it. 
In consequence of this inequality in the size of the joints the column 
is closely annulated with slightly projecting rings, from six to eight 
in three lines. When perfect it is rounded-pentagonal, but when 
crushed it divides into five longitudinal lobes, as represented in 
figure 2b. Each joint appears to be composed of five pieces, and 
the articulating surfaces are striated with numerous fine, curved, 
radiating ridges. The radix or base of attachment of the column 
consists of a number of large roots, which appear to be composed of 
small polygonal plates. The alimentary canal is very large and 
nearly circular. 

These columns have so nearly the structure of those of C. regius^ 
that I have no doubt they belong to a species of that genus. 

EZPLANATIOH OF FiGUBBS. PlATX V. 

Figure 2a, Portions of two individaals of this species, which appear to havt 

grown upon the same spot. 
" 26. Fragment of a column, crushed. 
" 2c. TransTerse section, shewing the large aliiuentarj canal. 

Locality and formation. — Trenton limestone, Ottawa. 

Cleioceikus magnificus, Billings. 

Plate V. Figure 3. 

Description. — In this species the column is nearly round and 
composed of thin joints, of which there are from six to eight in two 
lines. The alimentary canal is pentagonal, and six lines in diameter 
where the column is nine lines. The cup has never been seen, but 
the size and form of the fragments of the stalk are sufficient to 
distinguish this species from any other in the Trenton limestone. 
It appears to belong to the genus Cleiocrinus. Diameter of column, 
from nine lines to one inch. 
Locality and formation. — Trenton limestone. City of Ottawa. 
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Oema Gltftocbhtcs, Hall. 

(GLTFTOOuatra, Hall, Pataataology o/Nea Tork, volume I., ptge 280.) 



BaMl pUtei, S. 
Radial platei, 3XB. 



IBegolu' inter-radialB, 6. 
Azjgos intet-radUb, T or more. 




Figure IS. Diagram of tlie ttrnetare of the cap In the geons Gtyptoeriiau. 

Generic characters,— ^aip, pyriforra, globular or oval, in eoiue flpe- 
cie« very large ; arms, long, densely fringed with pinnulse ; base, 
eomposed of five plates, which are either pentagonal or hexagonal ; 
regular iuter-radials, usually six ; azygos inter-radials, seven or more ; 
column, round or snb-peotagonal, strongly anaulated or moniliform 
in all the species known. 

The plates of the species of this geous are flat, thin, and either 
smooth or ornamented with radiating ridges, strise or raised margins ; 
the large joints of the columns are often nodulose. In the Black 
River and Trenton limestones in Canada, the remains of several 
species are exceedingly abundant, but usually reduced to mere frag- 
ments of the plates and column. At the city of Ottawa, where these 



56 CANADIAN FOSSILS. 

rocks are exposed on a large scale, three of the species hereinafter 
described, G. priscusy G. ramtdosuSi and Gr. marginatuSf appear to be 
more common than at any oth^r locality yet examined. The heada 
are frequently found there in a fragmentary state, but good speci- 
mens are rare. Gr. priscus is the only head collected in the Black 
River limestone, but it also occurs in the Trenton. I have met with 
Gf. lacunosus near the top of the Trenton limestone only. Gf . omatus 
is found about the middle of the deposit, rather common, and in 
fewer numbers upwards to the Utica slate. There is a ipixth species 
which also occurs at Ottawa, but is only known by its very charac- 
teristic sub-pentagonal column. 



Glyptocrinus priscus, Billings. 
Plate Vn. Figures la- 3/. 

(G. PRI8CUS, Report Geological Survey of Canada^ 1856, page 287.) 

Description. — The cup of this species is pretty regularly oval, 
covered with smooth plates and surmounted by ten long undivided 
fingers or free rays, which are densely fringed with two rows of 
pinnulae. A strong rounded carina, or ridge, runs up each of the 
primary rays, and, dividing into two upon the centre of the third 
plate, sends a branch up each of the secondary rays to the base of 
the fingers ; the carinas are also divided upon each of the basal plates, 
and coalesce into one on the centres of the first primary radial plates ; 
in the azygos inter-radius a sixth ridge ascends to the top of the 
cup, dividing the space into two parts about equal ; it bifurcates 
below on the centre of the large azygos, one branch proceeding to 
the centre of each of the two contiguous first primary radial plates. 
The basal plates are of a moderate size, but the first radials are large, 
broad, And in contact with each other by their upright lateral 
margins. The joints of the free rays are thin and very closely set. 
The rays are also rather broadly rounded on the back. As to the 
column, the only perfect head in the collection has but a single joint 
attached to its base, but the columns found associated with it and 
also those which have been observed in the Trenton limestone at 
Ottawa, along with the fragments of the heads of individuals of this 
species, are round, with the large joints rather thick and rather 
nodulose. I think this species grew to a very large size ; but the 
evidence is not sufficient to connect positively the small specimen 
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examined with the large ten-jSngered fragments found in the Trenton 
limestone. 

Explanation of Figubbs. Platb YII. 

Figure la. View of the posterior side of G. prUcut, 
'' lb. Anterior side of the same specimen. 
" Ic, ld,j le.j If. Columns found associated with la. 

Locality and Jbrmation. — One small perfect head collected at the 
upper mouth of the cave at the fourth chute of the Bonnechfere, in 
the County of Renfrew, in the Black River limestone. Fragments 
of the heads and columns apparently referable to this species are 
common in the Trenton limestone at Ottawa. 



Gltptocrinus eamulosus, Billings. 

(G. Rakulobus, Report Creological Survey of Canada^ 1856, page 258.) 

Description. — ^The cup of this species very much resembles that of 
Gf. priscus. It is covered with smooth plates, and the primary and 
secondary rays are strongly keeled, but the base is broader, the basal 
plates smaller in proportion to the size of the body, and there are 
twenty free arms springing from the margin instead of ten, as in Gr. 
prisctis. The arms also are several times bifurcated at various dis- 
tances from the top of the cup, while those of the former species 
remain single to their extremities ; the pinnulae are in two rows, and 
from one-fourth to three-fourths of an inch in length ; the ossicula of 
the arms are very thin, and interlock with each other so deeply that 
each seems to extend completely across, giving the appearance of 
but a single series of joints where in fact there are two. Near the 
base of the arms there are two joints in about one line, but higher 
up there are from four to eight in the same length. The arms are 
regularly rounded on the back, and comparatively slender, being 
scarcely more than one line in diameter at the base of the largest 
specimens. In the specimens examined four of the plates of each of 
the secondary rays are included in the general test of the body. The 
column is round, and at the base of the cup the large projecting 
joints are thin, sharp-edged, and crowded close together ; they gra- 
dually become farther apart as the distance from the base of the cup 
increases, until at length they are from one to three lines removed 
from each other. Between these large joints the column is composed 
of very thin plates with crenulated margins, the projecting teeth of 



58 OAKADIAlf FOSSILSi 

ane plate fitting into the corresponding notches of those in contact 
with it above and below. The edges of the large joints are nodulose, 
and the column is much larger at the base of the cup than at its 
lower extremity. One specimen tapers from one-fourth of an inch 
to one-eighth in a length of fifteen inches. 

The form of the alimentary canal appears to vary in difierent parts 
of the same column, being usually more or less star-shaped, but 
sometimes circular. The separate large joints are generally seen in 
the shape of flattened rings, with the outside margin thick and 
i*oUnded, but thinned down to a sharp edge around the perforation 
of the centre. 

The columns of this species very much resemble those of Schizo- 
crinus nodosus (Hall, Palaeontology of New York, vol. i., pi. JO), and 
were always so called in Canada, until a number of specimens were 
found with the heads attached. The figures and description of that 
species however given by Professor Hall, show that it had four plates 
in the primary rays, and must be therefore not only specifically but 
generically distinct from 6f. ramtdosus. I think that a large propor- 
tion of those great columns so common in the Trenton limestone on 
the Ottawa should be referred to this species and to Q. priscw. 
Specimens four or five feet in length are sometimes seen in the 
^piarries, and some of the crushed heads, including the arms, are 
seven inches in length. 

A highly interesting specimen in the cabinet of Dr. Van Cortlandt 
if the city of Ottawa, consists of the inside of a cup two inches 
Hmd a half in length and one inch and seven-eighths in diameter, 
at the base of the free arms. It had been completely embedded 
in the stone, but by some means the body has beien extracted^ 
leaving all the plates lining the cavity in their natural position. 
Each of the plates has a small tubercle in its centre, on the inside. 
The impression of a fragment of the column one inch and a half in 
length from the base of the cup downwards still remains. The 
characters of the column are precisely those of many of the large 
ones usually seen without the heads attached. If therefore any of 
these large columns belong to this species, then in their advanced 
age they must have lost their nodulose character, because they are 
smooth instead of nodose, as is the case with the smaller specimens 
in the collection of the Survey which have the heads attached. It 
appears to ine that in all the species of Glyptocrinm the columns 
were ornamented until past the middle age, and that afterwards they 
became plain. 
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Explanation of Fioubbs. Platbb YII. and YIII. 

Plate 7, figure 2a. A cup of medium size. 

" 2b. Portion of the column near the base of the cup. 

" 2c-2/. These figures represent difEterent parts of a very long column. 
Plate 8, figure la. A crushed specimen, with part of the column attached. 

<< lb. The column of la, enlarged. 

" Ic, Id. Columns found along with la. 

Locality and formation. — ^Trenton limestone, City of Ottawa, Island 
of St. Joseph, in Lake Huron. 

Gltptocrinus marginatus, Billings. 
Plate IX. Figure la. 

(G. MABOiNATUS, Report (reological Survey of Canada^ 1856, page 260.) 

Description. — ^The plates of this fine species are all inargitiecl by ft 
ittrong elevated border, the eflfect of which is to give to the surface 
a beautifully reticulated appearance. The only specimen in the 
collection is crushed, but then the size of the plates near the bottom 
shows that it had a bro£»}, rounded base, and that its general form 
vi^as sub-globular. The azygos inter-radial space contaiiks ten plated 
below the level of the base of the secondary rays j the rays are all 
earinated, and there is also an upright row of small plates (in the 
Centre of the azygos inter-radial space) whidh exhibits a faint keel. 
There are four or five of the secondary radial plates hlcluded in the 
cup. A piece of the column two inches and a half in lei^gth remainii 
attached, and shows that the large joints at the base of the cup of 
{his species were much thicker, and consequently not so sharp'^dged 
as those occupying a similar position in the other species. 

The length of this cup from the base to the free arms is one inch 
and a half, and the breadth about the same. The column is four 
lines in diameter, and in the length of two inches and a half there 
are twenty-one large joints with the same number of others a little 
smaller, each situated half way between two of the largest. The 
arms are not preserved in the specimen. 

This species also grew to a large size, and was closely related to 
both G. priscus and G. rarwuloms. 

Explanation of Figures. Plate IX. 
Figure la. View of the only specimen collected. 

Locality and formation. — Trenton limestone, City of Ottawa. 
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Glyptocbinus 0BKATUS9 Billings. 
Plate IX. Figure 2a. 

(G. ORVATUS, Report Geological Survey of Canada, 1856, page 260.) 

Description. — ^In the specimens of this species that have been 
collected the cup is broad-oval, the base well rounded, but narrower 
than the upper extremity; the rays (as in the other species) are 
keeled, and there are ten long, slender, undivided free arms, as in 
O. prison. Each of the plates is ornamented with five or six sharp 
ridges, which radiate from the centre, thus covering the body with 
numerous stars with triangular interspaces. The column is round, 
and* the large joints are thin, sharp-edged, and distant from each 
other half a line at and near the base of the cup in a specimen of 
the ordinary size. 

Length of the cup in several specimens, a little more than half 
an inch ; diameter at the base of the free rays, about the same ; 
diameter of column at the base of the cup, about one line. 

The surface ornament of this species is very like that of Gf. 
decadactylus (Hall) of the Hudson River group ; but there is a very 
decided difierence in the form of the columns of the two. Those 
figured by Professor Hall have the large joints very thick and 
rounded, while in Gf. omatus they are exceedingly thin and sharp- 
edged ; some of our specimens are very like the figure of Gf. basalis 
(McCoy), given on page 180 of Sir Roderick Murchison's Silurias, 
1st edition. In Sedgwick and McCoy's British Palaeozoic Rocks, 
(p. 57) however, that species is described by Prof. McCoy as having 
the pelvic plate immediately below the large inter-radial space, 
hexagonal, and supporting upon its upper trjimcated margin the 
large inter-radial. In our species all the pelvic plates are very 
small and pentagonal. To both the English and New York species 
ours is evidently closely allied. 

Explanation of Fioubbs. PLAts IX. 
Figure 2a. Anterior side of a specimen of G, omatus. 

Locality and formeuion. — Upper half of the Trenton limestone. 
City of Ottawa. 
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Glyptoceinus LACUNOSUS. 
Plate Vin, Figures 3a-3fi. 

(G. LAOUNOBUS, Report (xeologieal Survey of Canada^ 1866, page 261.) 

Description. — This species is characterized by its very large basal 
plates, one of which, that beneath the azygos inter-radial space, is 
hexagonal, and supports upon its upper truncated edge the first 
azygos inter-radial. The surface of the body is completely covered 
with small rugose pits and wrinkles ; the rays become free at the 
second or third secondary radial plate ; they divide immediately after 
becoming free, at least once, perhaps again above, but the specimens 
do not shew them perfectly above the first sub-nJivision, The body 
is sub-globular, about three-quarters of an inch in length, and«the 
same in breadth. 

The column is round, and when once carefully examined is easily 
distinguished firom that of any other species occurring in the Trenton 
limestones. The large joints are proportionally very broad and 
projecting, while the constrictions between them are wide and deep. 
At the distance of from six to ten inches from the base of the cup 
the large joints disappear altogether, and the column becomes 
smooth, like that of the genus Rhodocrintls. In one specimen, at 
the distance of three inches from the base of the cup, the large 
joints are nearly one line in thickness at their edges, and are two 
lines distant from each other ; they are also two and a half lines in 
diameter ; the constricted portion of the column between them is 
scarcely one line. 

EXPLAITATION OF FlQUBlS. PlATB VHI. 

Figure 3a. A specimen with part of the column attached. 
" 36. Fragment of a different specimen. 
" 3c, 3dj 3e. Columns of this species. 

Locality and formation. — ^Upper half of the Trenton limestone, 
City of Ottawa. 

Rhodocrinus pteiformis, Billings. 
Plate VI. Figures la-Id. 

(THTBAHOOBiinrs [BHODOORnruB] PTBif OBMis, Report Geol. Survey of Canada, 1866, p. 263.) 

Description. — Cup, conical or pyriform, the adult specimens about 
two inches in length and one inch and a half in their greatest 
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diameter, which is near the base of the free rays. The basal plates 
are pentagonal, with an obscurely-rounded ridge across their base ; 
sub-radials, hexagonal, each supporting upon its truncated upper 
margin a large inter-radial. The first primary radial on each side of 
the azygos inter-radial space is hexagonal, the other three are penta- 
gonal ; the second plates in the rays are hexagonal, and the third 
heptagonal ; each of the latter supporting upon its upper sloping 
edges the bases of two secondary rays, which become free at the 
third or fourth plate, thus furnishing ten arms, which divide at not 
quite one-fourth of an inch from their base, and again at half an inch ; 
the full grown arms are again subdivided, some of them once, others 
twice. The arms are comparatively short, not exceeding two inches 
in length in a specimen whose cup measures one inch and a half in 
length. The ossicula which constitute the double series of joints of 
the free rays or arms, are obtusely cuneiform, the two rows inter- 
locking with each other so slightly that the points of the joints 
extend but a short distance across the centre of the back of the 
arm ; there are two ossicula to one line in length in that portion of 
the arm at the base which is situated next the cup, and below the 
first sub-division ; the arm here is scarcely one line in thickness. 
All the plates are smooth or slightly granulated on their surface ; in 
some of the specimens there is a trace of an obscurely-elevated 
margin round the plates, and there is also a broadly-rounded keel, 
not very prominent, upon each of the primary and secondary rays. 
The column is round, slender, annulated, with thin but round- 
edged projecting joints, for several inches below the bottom of the 
cup ; it then becomes smooth, and continues of an uniform size to 
the base of attachment, which consists of a number of root-like 
branches. The annulated portion of the calumn is usually found a 
little curved, but the smooth, cylindrical portion is always straight, 
and in this part there are about ten joints to two lines of the length ; 
near the cup there are three or four annulations to two lines. The 
diameter of the column is from one and a half to two lines and 
a half, and the length varies greatly ; one specimen, a very perfect 
impression of the head, column aiid root, all in their natural connec- 
tion, measured but seventeen inches in length ; a fragment of the 
smooth portion of a column stUl lying in the rock measures thirty- 
seven inches and a half. At Ottawa, in the upper part of the 
Trenton limestone, there are fragments of smooth, round columns, 
four or five lines in diameter, which appeaor to be a large variety of 
this species. 
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EzpLAXATiov OF FzeuRM. Plati YI. 



Figure la. A specimen with part of the cobmm attached. 
" lb, Ic. Grashed specimens. 
<< Id, The radix of this species. 

Locality and formation, — Trenton limestone, City of Ottawa, plen- 
tiful ; also in the upper part of the same formation, around the base 
of the mountain at Montreal, where the columns are rather common. 



Rhodocbinus microbasalis, Billings. 
Plate VI. Figure 2. 

(Thtbanoobinus [Rhodoobinus] miobobasalis, Rep, Geol, Survey of Canada, 1866, p. 264.) 

Description. — The specimens for which the above specific name is 
proposed are about five-eighths of an inch in height, and the same 
or a little more in breadth at the top. They are cup-shaped, and 
uniformly expanding from the narrow base upwards. The basal 
plates are so small that they can only be well seen when the column 
is removed. The rays are keeled, and all the plates of the body 
exhibit obscure, radiating ridges, somewhat similar to those of 
Glyptocrinus omatusf but not so prominent. The column is round, 
annulated in its upper and smooth in its lower part. I have not 
seen either the root or the arms. 

This species is closely allied to R. pyri/ormisj but difiers in its 
much smaller size, in the comparative minuteness of the pelvic 
plates, and also in the character of the surface. R. pyriformis is a 
largPi smooth species, but this one has a surface ornamented with 
stArs, only well seen however on good specimens. 

Locality and formation. — Trenton limestone, City of Ottawa. 



Gentis Reteocbinus, Billings. 

Generic characters. — ^This remarkable genus has no perfectly formed 
plates. The cup consists of a reticulated skeleton, composed of 
rudimentary plates, each consisting of a central nucleus, from which 
radiate from three to five stout processes. Of such plates there are 
five in tbe basal series, five in the sub-^radial, and five in the radial 
series. On the azygos side the sub-radial has five processes; the 
others have four each. 
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The principal difference between this genus and such genera as 
Dendrocrinusy PorocrinuSf Pahtocrinus, and Cyathocrinus^ consists in 
the incompleteness or rudimentary character of its plates. The 
arrangement of the parts of the skeleton is the same. 



Reteocbinus stellabis, Billings. 
Plate IX. Figures 4a-4e. 

Description. — The cup of this species appears to be about five 
lines in height and six lines in width. The projecting processes of 
the plates, and also the joints of the arms to first bifurcation, are 
rounded on the outside, and half a line in thickness. The first joint 
of the right anterior ray (which is the first primary radial,) has three 
processes, the upper one of which supports an arm, while the two 
lower rest, one of them on one of the upper processes of the azygos 
sub-radial and the other upon a process of the right anterior sub- 
radial. It is probable that the other rays are constructed and 
situated in nearly the same manner. The azygos sub-radial has five 
processes, three above and two below. The central of the three 
upper processes supports an upright series of joints (as represented 
in figure 4a, plate 9). If this series of joints constitute a true arm, 
then there must be six arms in this species. The right arm divides 
above the fourth joint; I have not seen the other arms distinctly. 
The spaces between the arms are occupied by numerous small 
stellate plates, which may have belonged either to an integument 
connecting the arms, or to the covering of the abdomen. The 
column is round, and composed of very thin plates near the base of 
the cup. At the distance of about one inch and a half below the 
base of the cup the joints alternate in thickness. 

None of the specimens collected are perfect, and the characters of 
the species therefore have not been fully ascertained. 

Explanation of Fiouris. Plats IX. 

Figfore 4a. View of the anterior side of a specimen. 

" 4b, A specimen retaining a piece of the column ; 4c, sereral of the joints 
enlarged. Thej appear to be nearly equal in size, and sharp-edged 
at the base of the cap. 
" 4(f, 4e. Fragments of this species. 
[In 4a and 4e the smaU stellate plates between the arms are represented.] 

Locality and formation. — ^Trenton limestone, City of Ottawa. 
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RETEOCRiKns? FiMBBiATUS, Billings. 
Plate IX. Figures Sd-^c. 

Description. — ^Length of tbe only specimen discovered, including 
the arms, about fifteen lines ; basal plates, minute ; sub-radials, one 
line in height ; arms, several times divided and furnished with pin- 
nulae. At the apex of each of the basal plates there is an aperture 
half a line in width, and another of the same size at the lower angle 
of each first primary radial. The primary rays, so far as they have 
been observed, consist each of three plates, the first heptagonal, the 
second hexagonal, and the third pentagonal, — the spaces between 
them filled with very small plates. A single joint of the column 
remains attached to the base of the cup. It is pentagonal, with 
slightly concave faces and rather sharp angles. 

The specimen is very imperfect, and it is with much doubt that I 
refer it to the genus Reteocrinus. 

Explanation of Fiourbs. Flats IX. 

Figure 3a. The onlj specimen discovered. 

<^ 36. The base, enlarged ; the unshaded pentagonal space shews the form of 

the npper joint of the column. 
'' 3c. One of the arms, with some of the pinnulas attached, enlarged. 

Locality and formalum. — Hudson River group, Charleton Point, 
Anticosti. 

Sybingocbinus pabadoxicus, Billings. 

Plate X. Figure 14. 

Description. — Of this crinoid no perfect specimens have beea 
collected. The fragment figured exhibits in the side exposed two 
series of polygonal plates, so arranged that they appear to constitute 
part of a tube, one half of which (probably composed of two other 
series of plates,) is buried in the stone. At one extremity (the lower 
end in the figure,) this tube is one line and and a half in diameter ; 
but as it appears to be flattened by pressure, its thickness did not 
probably much exceed one line when not distorted. At the other 
end it seems to be somewhat larger, but this may be owing to the 
separation of the plates. At this extremity also there appears to be 

E 
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attached to the main body of the tube an additional part, composed 
of numerous small, elongated, irregular plates, placed transversely. 

That this curious fossil is part of a crinoid, I have not the least 
doubt ; and further, it seems quite certain that it does not belong 
to any known genus. The above generic and specific names are 
proposed for it provisionally. 

Locality and/ormeUum. — Trenton limestone, Beauport, near Quebec. 
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Genus Comatula. 

Memoir on the Star-Fish of the genus Comatukif demonstrative of the 
Fenlacrinus europceus being the young of our indigenous species. 
By John V. Thompson, F.L.S., Deputy Inspector-General of 
Hospitals. Communicated by Sir James M'Grigor, F.E.S. • 

[Extracted from Jameton^i Edinburgh New PhUotopkical Journal, yoI. xz., p. 296.] 

" If we were told by any traveller that he had visited an unknown 
region, where the animals dropt their eggs on trees and shrubs, which 
there fixed themselves and shot up like parasitic plants on a long stem, 
gradually evolving, at their extreme end, member after member and 
function after function, until the young animals became so perfect 
as to resemble their parents in every essential point, — ^when their 
attachment to the connecting foot-stalk was dissolved, and they 
became free and locomotive, and betook themselves to the wandering 
life of the parent stock ! few could be got to believe facts so incredible, 
and so much at variance with the course of nature, as made manifest 
everywhere and from all time ; but if established on incontestable 
evidence, the highest degree of surprise and admiration would neces- 
sarily supplant our incredulity, — voyages would be undertaken, and 
the curious of every country would flock to witness such an extraor- 
dinary anomaly, at the greatest risk and expense. If, then, a fact so 
contrary to our experience relating to the superior classes of animals 
should be capable of exciting so great a degree of interest, it may be 
presumed that an analogous circumstance, now for the first time 
actually discovered in an animal belonging to one of the inferior 
classes, must be considered at least as highly worthy of the attention 
of the philosophic naturalist. 

<< It is no uncommon thing, in the inferior classes of the animal 
kingdom, to find animals permanently attached from the period of 
their birth, and during the whole time of their existence, familiar 
examples of which we have in the oyster, anomia, and various other 

* 

* Bead before the Royal Society of London, in Jane, 1835. 
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bivalve shell-fisb, and in numerous compound animals of the closseB 
Zoophyta and Infusoria. I have also shewn, in mj memoirs on the 
Cirripedes, examples of animals being free and locomotive in their 
first stages, and afterwards becoming permanently fixed ; but an 
animal growing for a period as it were a fiower, fixed hy its stem, 
and then dropping from its pedicle and becoming, during the re- 
mainder of its life, free and locomotive, is not only new, but without 
any parallel in the whole range of the organized part of the creation. 
Ko wonder, then, that any naturalist, on the first discovery of the 
young animal in its first or fixed stage of existence, should consider 
it as belonging exclusively to those which are known to be permar 
nently fixed ; analogy would permit no other conclusion to be formed, 
and consequently it could be classed with none other except the 
Crinoideee, one known genus of which tribe participates with 
Comalida in being locomotive in its advanced stage ; so that this 
circumstance connects all these animals into an inseparable group, 
with which the present state of our knowledge will not permit us 
to associate any other of the Asterise. 




Hg. IB. 
ITigure IS. Adult Comofulo 



"When, therefore, I formerly described the young of the Comattda* 
as a new species of Pentacrinta, no person could have suspected so 
anomalous and unexpected a result, as that it was the young state of 
this curious star-fish, an animal not only free, but leading the most 
vagrant life of any of the tribe with which it has hitherto been asso- 
ciated by naturalists, — at one time crawling about amongst submarine 
plants, at others floating to and fro, adhering to thin fragments by 
means of its dorsal claspers, or even swimming about after the 

■ Hemoir on Pmlaerimu titropam. Cork, 1S2T. 
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manner of the Medusa. In swimmings the movements of the anns 
of the Comattda exactly resemble the alternating strokes given by the 
Medusa to the liquid element, and have the same effect, causing the 
animal to raise itself from the bottom, and to advance, back foremost, 
even more rapidly than the Medusa. Fig. 19 represents a ComcUuIat 
after having delivered its stroke to the water. 

"The evidence of Pentacrinus being the young of ConujUula^ rests 
upon a comparison of the individuals figured, — ^20, 21, and 22^ 23, — 
the former being an advanced Pentacrinus just beginning to form 
pinnae, and the latter the youngest Camatula ever taken by dredging. 
In the Pentacrinus J it is to be observe^ that the arms are just begin- 
ning to form pinnae towards their extremities, that they have the 
sulphur-yellow color and dark marginal spotting observable in the 
other, which shews, in like manner, that the upper pinnae are first 
formed ; here, figs. 22, 23, we have about three pairs of pinnae, with 
two intervening articulations of the arm between each, then three 
articuli (counting from the apex downwards), and an additional pair 
of pinnae just beginning to sprout. From this to the base of the arm 
are five more articuli, as yet without any pinnae, the base of each arm 
on either side presenting one long pinna appropriated to the service 
of the mouth. On turning the animal over, the dorsal cirri are found 
to have increased from five to nine, several of them presenting the 
appearance of recent formation. Individuals a little older are com- 
paratively common, in which the pinnae are complete, and from this 
period they appear to form regularly at the apex of the arm, as this 
goes on extending in length. These small Comattda still retain the 
original sulphur-yellow color towards the apices of the arms, the 
lower part and body assuming the characteristic red of the adult 
Comatula. From observations repeatedly made, I think it most pro- 
hable that the Comatulae attain their full growth in one year, so as to 
be in a condition to propagate their kind the summer following that 
of their birth. At that time (viz.. May and June,) these full grown 
individuals have the membranous expansion inside each of the pinnae 
considerably extended, at least as far as the fifteenth or twentieth pair ; 
these, which are the matrices or conceptacula, at length shew them- 
selves distended with the ova, which in July, and even earlier, make 
their exit through a round aperture on the fascial side of leach concep- 
taculum, still, however, adhering together in a roundish cluster of 
about a hundred each, by means of the extension and connection of 
their umbilical cords. By what means these ova are dispersed, or how 
they become attached to the stems and branches of coraJlines, remains 
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to be diBCOTered ; but it is stroogly to be suspected that the ammal 
ia gi&ed with the power of placing them in appropriate situationB, 
otherwise we should find them indiscriminately on fuel, shells, stones, 
etc, which does not appear to be the case. However this may be, if 
we are allowed to assume that the Pentacrinus europata is the young 
of Comatida, we first perceive the dispersed and attached ova In the 
form of a flattened oval disk, by which it is permanently fixed to the 
spot selected, giving exit to an obscurely-Jointed stem, ending in a 
club-shaped head, as in fig. 25, e, in which individual the animal is 
sufficiently advanced to shew the incipient formation of the arms and 
the mouth with its tentacula, by means of which it obtains the food 




Flc.IL 



Ftg.aa. 



PifrEa. 



PipiresSO aad 31. An indlvidn&l of the aatoral size, and ma^iSed, BtUl more d«Tft- 
loped than2E, c,begiDnuig to form pinnEe tonards tbeendsof theannB,as ata,b; 
in this the cirri or claspera at the back of the animal are Ter; distinctly seen. 

FigureB 22 and 23. A verj young Cmaatula of the natural size, and inagDiGed ; 
Xo, the Tent, in &ont is the star-like mouth ; b, b, two of the dorsal cirri. 



necessary to its successive growth. At d of the same figure is another, 
somewhat more advanced, in which all the ossicula of the arms are 
obvious, as far as the bifurcation. At the letters a, b, and c, are repre- 
sented what I considered formerly as completely formed Fentacrint, 
{a) from the position shewing the valvular mouth, and (x) the anal 
aperture : (6) shews most clearly the cirri or claspera at the top of the 
stem, and (c) that the living principle extend throughout the entire 
fabric demonstrated by the varied movemenls of the pedicle. At a 
later period I observed individuals shewing a still higher degree of 
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development, figure 31, and In which the arms had the appearance 
of biforcatiDg twice towards their extreme ends, and had become 
of a aulphur-yellow color, with a zone of dark colored spots alodg 
either margin. 

"Another circumstance confirmatory of these being the yonng of 
Comatvla is derived from these Pentacrmi being first seen about the 
time of the dispersion of the ova of the Conuuida, and again entirely 
disappearing in September, the only season when yoimg Comatulte are 
to be obtaine^, and such as are represented in figs. S3, S3. In these 




Pigore 24. Ptntacriaut ewt^aut, A groap, nntural size. 

" 25. Tbe same, magnified ; /, the boaia; e and d, tvo isdividaals in earV 
atageH of gtowth ; a, b, c, fHiUy developed indiTidaalB ; at +, letter a, 
tbe anng iB seen, and below it the month of the animal. 
■' 26. Part of one of the arms Been in face ; a, ova protmdbg from tiie co&cep- 
lacnla ; b, ova joBt beginning to make their exit ; e, one as yet filled 
with the ova-, d, ova magnified. 

the points of resemblance to advanced Petuacrini have been already 
alluded to, and it is quite evident, that since they became detached, 
pinme must have been added in both directions, both towards the 
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apex and downwards towards the base of the arms. These specunens 
which have made a further progress are plentiful, and have all the 
pinnae complete down to the bifurcation, with a few additional claspers 
added at the back. At figure 19, a middle-sized Comatula decanemos 
is given, as they appear in June when pregnant with ova ; and at 
fig. 26 is a portion of an arm magnified, with the ova beginning to 
escape from the conceptacula, which they do successively from the 
base upwards. Mr. Millar, in his labored but excellent work on the 
CrinoidesB, has figured our Comattda in this stage as a new species, 
under the title of C. Jimhriata; indeed, no naturalist who had not 
investigated their habitudes in their own element, and at all seasons, 
could possibly arrive at the knowledge of this very remarkable and 
curious piece of economy, which may be considered as unique. 
These animals are further distinguished by the peculiarity of having 
two openings to the intestinal canal, by which they also differ from 
the rest of the Asteriae. 

*<The great abundance of ComataUe^ in the places they inhabit, is 
not to be wondered at when we are aware how exceedingly prolific 
they are ; thus each arm may be estimated to bear thirty fruitful 
conceptacles, each producing about a hundred ova, and as there are 
ten such, this gives 30,000 ! as the amount of ova produced by a 
single individual." 
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BlASTOIDOCBINUS CARCHABIiBDENS (page 18). 

Figure lo-lA. Deltoid plates of B, carcharuBdeni, 

*' It. Side yiew of a specimen which has three of the rays partly preserved. 
^* Ik. The same, seen from above. 

" 1/. Vertical section, shewing the position of the column in the interior. 
" Im. Fragment of the base, shewing the manner in which the column 

penetrates into the visceral cavity. 
" In. Under side of Itn. 
" lo-l«. Small pentagonal crinoidal remains found associated with B, 

carcharuBderu, 



Hybocbinus peistinus (page 23). 

Figure 2a. Left side of a specimen which retains a portion of the column an4 

part of one of the arms. 



Pachyocbinus crassibasalis (page 22). 

Figure 3a. View of the base of the only specimen collected. 
" 3b, Side view of the same. 



Rhodogbinus aspebatus (page 27)« 

Figure 4a. Side view of a specimen. 
" 46. View of the base. 

" 4e. A radix found in the same slab along with 4a. 
" 4d. Portion of the surface of 4cC, magnified. The Joints of this column 

appear to be composed near the root of five pieces each, which 

interlock, as represented in the figure 4d. 
" 4e. Transverse section of the column near the root. 



PALiEOGBINUS STBIATUS (page 25). 

Figure 5a. Posterior side of a nearly perfect specimen. 

" 56. Summit of the same, shewing the ambulacral orifices and grooves. 
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Hybocbinus tumidus (page 28). 

Figure la. View of the anterior side of a specimen, shewing the azygos plates. 
" 16-1(2. Different views of other specimens. 

<< le. A polished transverse section just below the base of the arms, shewing 
the channels in the primary radial plates for the ambulacral orifices. 



Hybocbinus gonicus (page 29). 

Figure 2a. Bight side of a specimen of the average size. 
" 26. Left side of another specimen. 



Cababocbinus badiatus (page 31). 

Figure 3a. View of the anterior side, shewing the azygos inter-radius. 
" 36. Base of the same specimen. 
*< 3c. Posterior side of a different specimen. 
** Sd. Ventral sur&ce of a small individual. In the centre of the lower side 

of the figure is the mouth, and directly above it the small anal 

aperture. 
'* 3e. Yentral surface of a larger specimen, shewing obscurely the five 

ambulacral grooves. The three round darkly-shaded spots appear 

to be apertures accidentally produced. 



Cababocbinus Vancobtlandti (page 32). 

Figure 4 represents the posterior side of the specimen. 



PoBOCBiNUS coNicus (page 34). 

Figures 6a, 66. Posterior views of two specimens. 

*' 6c. Anterior side of a specimen, enlarged to shew the azygos plated and 

poriferous areas. 
** 6d, Ventral surface of 6a. 
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Dendrocbinus gregarius (page 36). 

Figure la. Posterior view of a specimen. 
" Ih. The left side. 
" l€, Golnnin^ enlarged. 

Dendbogrinus acutidagttlus (page 37). 

Figure 2a. Posterior side of a specimen, 
u 26. Portion of the column, enlarged. 

Dendrogrinus probosgidutus (page 38). 

Fign^ 3a. Anterior side. 

" 36. Part of snr&ce of probosciS| enlarged. 
<* Sc, Portion of column, enlarged. 

DENDROGRmns HUMiLis (page 39). 

Figore 4. The only specimen discoyered ; posterior side. 

Dendrogrinus latibraghiatus (page 39). 

Figure 5a. View of the left side, shewing the left anterior ray, which has the first 

and second primary radials included in the cup. 
" 56. View of the anterior side. 
" 6c. The posterior side. 

Pal^ogrinus angulatus (page 4$). 

Figure 6a. Left side of the only specimen 4lsooTered. 
" 6b, Golumn, enlarged. 

Dendrogrinus rustigus (page 41). 

Figure 7a. A specimen very imperfect. 
'* 76. A small portion of the column, enlarged. 

Dendrogrinus gtlindrigus (page 44). 

Figure 8a. Anterior side of D. qflindricus. That which appears to be a large 
arm near the left side is the proboscis. 
^< 86. Part of the column, a little enlarged. 
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FIgim Ic Anterior side. 

'' U. Column, a little enlMged. 

'^ 2«. Sde Tiew of a Bpedmen. 

" Sfr. Column of seme, enlarged. 



Lbcahocbinits ussn^ (p>^ 47). 

Flgore 3a. A dl^itl j cmshed spedmen. 



LECANOCiUNns ELEGAN8 (page 47). 

Flgore 4a. A spedmen shewing one of the hexagonal basal plates. 
" 4^. Seyeral joints of the column, a littte enlarged. 



Heterocrinus Canadensis (page 48). 

Figure 5a. A spedmen with part of the column attached. 

^ 5^. Portion of the column, enlarged. 

" 6tf. Anterior side of a diflSnent specimen. 

^ 6d. A, spedmen which has the pinnule presenred. 



HETEBOCSiNns TENUIS (page 50). 

Figure 6a. A spedmen with part of the column. 
" 66. A fSew joints of the column, enlarged. 

[See also Plate X.] 



EteTESOCRDrus iN^SQUAUS (page 51). 

7a. A nearlj perfect spedmen, but so deeply embedded in stone that onlj' 
one side can be seen. 



EteTEBOCRiNUS ABTicuLOSis (page 51)< 

Figure 8. One of the rajs of this species. 
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Cleiocbikus begius (page 53). 

Figure la. A nearly perfect cup of this species. 

« 16. The base, shewing the small basal plates, with the qnadrangolar first 
primary radials between them. 

" Ic, IJ, 1«, and \f. Fragments of the column. 

" Ig. The base of the column. 



Cleiocbxnus grandis (page 54). 

Figure %a. Portions of two indiyidnals of this species, which appear to hare 

grown upon the same spot. 

^ 26. Fragment of a column, crushed. 

*' 3c. Transrerse section, shewing the large alimentary canal. 

[This species occurs also at Montreal, in the Trenton limestone.) 



Cleiocbikus magnificus (page 54). 

Figure 3. Fragment of the column of this species. 
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Rhodocbinus ftbifobmis (page 61). 

Figure la. A Bpecimen with part of the column attached. 
'< 16, Ic. Grushed specimens. 
<< Id, The radix of this species. 



RnoDOCBiNns micbobasalis (page 63). 

Figure 2. An imperfect specimen of this species. 



Rhodocbxnus aiQAS. 

Figure 3 is a fragment of the column of a large Bhodocrinm which occurs in the 
upper part of the Trenton limestone, at the City of Ottawa. I hare 
not seen the cup, but as the columns are easily recognizable, I propose 
the aboTe name for them. 
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Gltptocbinus pbiscus (page 56). 

Figure la. View of the posterior side of G. pritcut, 
<< 16. Anterior side of the same specimen. 
" ICf Id, X«, If. Golnmns found associated with la. 



Glyptocrinus ramulosus (page 57)^ 

Figure 2a. A cup of medium size. 

" 26. Portion of the column near the base of the cup. 
f' 2cis7f, These figures represent different parts of a yer^ long coluinn. 

[ See also Plate Vm. ] 
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Glyptoceinus bamulosus (page 57). 

figure la. A crushed specimen, with part of the column attached. 
" 16. The column of la, enlarged. 
'' Ic, Id. Columns found along with la. 
** le. A portion of one of the arms, enlarged. 

[ See also Plate YII. ] 



Glyptocrinus lacunosus (page 61). 

Figure 3a. A specimen with part of the column attached. 
" 36. Fragment of a different specimen. 
" 3c, 3df 3e. Columns of this species. 



Glyptocrinus quinquepartitus. 

Figure 4a-46. Columns such as the specimen represented by these figures are not 

uncommon in the upper part of the Trenton limestone, at the 
City of Ottawa. 
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Glyptocrinus marginatus (page 59). 

Figure la. The only specimen collected. The part well exposed (represented in 

the ri^ht side of the figure) is the azygos inter-radius. 



Glyptocrinus ornatus (page 60). 

Figure 2a. Anterior side of a specimen of G. ornatus. 



Reteocrinus fimbriatus (page 65). 

Figure 3a. The only specimen discovered. 

" 3ft. The base, enlarged j the unshaded pentagonal space shews the form of 

the upper joint of the column. 
" 3r. One of the arms, with some of the pinnulae attached, enlarged. 



Reteocrinus stellaris (page 64). 

Figure 4a. View of the anterior side of a specimen. 
'* 4b. A specimen retaining a piece of the column. 
" 4c. Several of the joints enlarged. They appear to be nearly equal in size, 

and sharp-edged at the base of the cup. 
" 4rf, 4€. Fragments of this species. 
[ In 4a and 4e the small stellate plates between the arms are represented.] 
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PLATE X. 

Heterocbinus tenuis (page 50). 

Figure la. Heterocrinus tenuUj from the Trenton limestone, near the City of 

Montreal. 
'' 16. Part of column and base of another specimen on same slab. 
Ic. Enlargement of 16. 

Idj le. Other fragments on the same slab of stone. 

[ See also Plate IV.] 






Carabocrinus tubebculatus (page 33). 

Figure 2a. The only specimen collected. 

" 26. Three joints of the column, enlarged. 
" 2c. One of the joints of the arms, enlarged. 



Syrixgocrinus paradoxicus (page 65). 

Figure 14. A specimen collected at Beauport. 



COLUMNS OF UNDETERMINED GENUS. 

Figure 3. A quinquepartite column from the Trenton limestone, City of Ottawa. 

" 4-7. Fragments from Hudson River group, Point William, Lake Huron. 

* 8. From Trenton limestone, Montreal. 

'- 9. The same, enlarged. 

" 10. From the Hudson River group, Anticosti. 

-' 11. The same, enlarged. 

" 12. A small striated column from the Trenton limestone, City of Montreal. 

'' 1.3. The same, enlarged. 
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